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Abstract

The technique of linear regression has been applied

as a tool for predicting the cost of an item based on its

most important characteristics. Often these characteris-

tics (variables) tend to be highly intercorrelated (the

data are said to exhibit multicollinearity) causing least

squares estimates of the regression coefficients to be

unstable and possibly leading to erroneous predictions.

Ridge regression, a possible remedy for the problems

caused by multicollinearity proposed by Hoerl and Kennard,

is a biased estimation technique which reduces the variance

of estimators and provides more precision (as measured by

mean square error of the coefficients) than ordinary least

squares (OLS) estimators.

A comparison was made between these techniques to

determine when ridge regression provides better cost equa-

tion coefficient estimates than OLS as a function of the

degree of multicollinearity in the data, the number of pre-

dictor variables in the model, the degree of model fit

(R 2), and the amount of bias (k) of the estimate.

Monte Carlo simulation was used to generate data

for linear and log-linear model forms. A regression

analysis of both sets showed that the degree of multicol-

linearity and amount of bias interact in explaining the

vi



major part of the improvement (degradation) in the mean

square coefficient error.

Estimates of k<0.04 limit the degradation and

allow slight improvements in the MSE for low levels of

multicollinearity and enable large improvements to be made

for higher levels of multicollinearity.
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AN EVALUATION OF RIDGE REGRESSION

IN COST ESTIMATION

I. Introduction

Background

Cost estimation of military and civilian hardware

systems based on a limited amount of information has been

an integral part of development and acquisition processes

for many years. The technique of linear regression has

been applied as a tool for predicting the overall cost of

an item based on characteristics the system possesses.

During the early stages in the life-cycle of a

system, only a limited knowledge of the system characteris-

tics is available. This is especially true for new systems

which have no existing counterpart. Here, there is no past

experience or data to draw upon to aid in the analysis.

Later, as the system takes shape, predictions must be made

using only essential data to insure that the predictions

are timely and are made at the minimum cost. Thus, it is

necessary to identify and collect data for the most impor-

tant characteristics of the system, identify the appropriate

model for making the cost prediction, determine the param-

eters of the model and, finally, make a prediction (point

or interval) of the cost of each item.



In cost estimation, only one (or in unusual circum-

stances, a few) prediction(s) of the cost of a system will

be made. Obviously, it is desired that the prediction be

as close to the actual cost incurred as possible. Often

the most important characteristics used to predict the cost

(predictor/independent variables) tend to be intercorrelated.

When this intercorrelation is very high, the data are said

to exhibit multicollinearity.

When multicollinearity is present, a tradeoff must

be made between models such as ordinary least squares (OLS),

which produce unbiased estimates of the cost, and biased

techniques such as ridge regression which introduce some

bias but reduce the variance of the estimate. The least

squares estimates of the individual regression coefficients

tend to be unstable. This can lead to erroneous predic-

tions, especially if the degree of multicollinearity is

very high.

A possible remedy to the estimation problems caused

by multicollinearity was introduced by Hoerl and Kennard

(Ref 11). Although biased, the estimates of the regression

coefficients tend to have more precision (as measured by'

mean square error) than the ordinary least squares esti-

mators (Kendall (Ref 18:37-43) and McCallum (Ref 23:

110-113)). The ridge technique is directly applicable to

cost estimation because it has the potential of signifi-

cantly reducing the chance of making a truly bad estimate

for a single or small number of trials.

2



The regression model is Y=X+u where Y is an n x 1

vector of observations on the response variable (cost),

X is an n x p matrix of observations on p explanatory vari-

ables (characteristics of the system to be cost estimated),

is a p x 1 vector of regression coefficients and u is an

n x 1 vector of residuals such that E(u)=O and E(u u')=a 2I.

Ordinary least squares estimates of the regression coeffi-

cients are f=(X'X) - 1 X'Y. On the other hand, for the class

of ridge regression estimators indexed by the parameter

k>O, the estimates of the regression coefficients (for a

given value of k) are *(k)=(X'X+kI) -I X'Y. As k increases

from zero, bias of the estimates increases. As k continues

to increase without bound, the regression estimates all

tend toward zero.

The total variance, the sum of the variances of the

parameter estimates, is a decreasing function of k. The

idea of ridge regression, as suggested by Hoerl and

Kennard (Ref 12:58-63), is to pick a value of k for which

the reduction in total variance is not exceeded by the

increase in bias. Ultimately, forecasts of the response

variable corresponding to values of the explanatory vari-

ables which were not included in the set of data used to

estimate the regression coefficients tend to be more accu-

rate.

3



Statement of the Problem

A comparison has not been made to determine when

ridge regression provides a better prediction of the cost

of a system than the ordinary least squares estimates

(k=O for the ridge regression model) as a function of the

degree of multicollinearity in the data, the size of the

model (number of predictor variables in the model), the

degree of model fit (as measured by coefficient of deter-

2
mination, R , of the regression model) , and the amount of

bias (controlled by selecting values for k) of the esti-

mate. Mean square error of the coefficients is used as

the criterion for evaluating the alternative modeling pro-

cedures.

Objective

The objective of this thesis is to determine when

ridge regression provides a better prediction of the cost

of a system compared to ordinary least squares for data

simulated by varying the amounts of multicollinearity in

the data, the number of variables in the regression model

(2-4), the degree of model fit (R 2), and the amount of bias

controlled by the ridge regression parameter, k. The inves-

tigation considers both linear and log-linear model forms.

Scope and Limitations

The analysis is limited to the comparison of ridge

regression and ordinary least squares estimates within the

4



constructs of cost estimating relationships where linear

or log-linear regression models are appropriate.

It is assumed that the correct model form is being

used to analyze the data throughout the investigation; that

is to say, the investigation will not consider alternative

model forms.

Assumptions

It is assumed that the error term of the regression

model is normally distributed with mean zero and common

variance a
2

5
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II. Theoretical Background

Least Squares Estimation

The solution to the general linear model Y=Xa+u,

where the elements are defined as in Chapter I and E(u)=0

and E(u'u)=o 21 is R=(X-X)-I'y. It is well known that the

vector R is an unbiased estimate of the coefficient vector

. The variance of aj is given by the formula

A 2
V( = c a (2.1)

where the cjj's are the diagonal elements of (X'X)-1 .

According to the Gauss-Markov theorem (Theil (Ref 35:

119-120)) no linear unbiased estimator has a smaller

sampling variance than the least squares estimator. If

the X's have been standardized, so that the XVX matrix is

in correlation form, the (X'X) - matrix (for a two variable

model) is

1 -r1 2

-i (l-r 2 ) (l-r 2 )

C = (X X) = (2.2)
-r12 1

2 2(1-r 1 2) 1 2)

and the estimators of the parameters are

S XIY - r 12XY
= 12 2(2.3a)

2
1 -r

6



XY r XiY

2 2 (2. 3b)
1 12

where r1 2 is the simple correlation between X1 and X2 and

XlY and X2Y are elements of the X'Y vector.

If multicollinearity is present, X1 and X 2 are

highly correlated and Ir1 2 1-l. It can be seen that the

variances and covariances of the regression coefficients
2

become very large, since V(B.)=c. o - as Irl 1-l and

2
Cov ( 1 ,8 2 )=c 1 2

2a - + - depending on whether r1 2 -+l (Ref 10:

428-429). The large variances for a imply that the regres-

sion coefficients are very poorly estimated; they are very

likely to change significantly for small changes in the

dat,.

The constants of proportionality along the diagonal

of the inverse of the correlation matrix (cjj's) are

referred to as variance inflation factors, VIF's. In

1 w 2
general, VIF(.) 12 where R. is the coefficient of

multiple determination resulting from regressing X. on theJ

other k-i regressor variables. As R . tends toward 1 indi-)

cating the presence of a linear relationship in the X'S,

the VIF for the estimated coefficient of X. tends toJ

infinity. On the other hand, if the explanatory variables

are orthogonal, the VIF's will all equal 1 (Ref 10:429-430).

The average of the variance inflation factors for

a given set of data is denoted as RL where

7
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p
- VIF.

R = i (2.4)L p

This ratio measures the squared error in the OLS estimators

relative to the size of that error if the data were ortho-

gonal; it is called an "index of multicollinearity."

Ridge Regression Estimation

In ridge regression, the parameter estimates are

obtained by solving 8*(k)=(X-X+kI)-xYy where k is a non-

negative constant. One approach for selecting the value

of k for the problem, as suggested by Hoerl and Kennard

(Ref 12:64-65), is examination of the ridge trace, a plot

of the estimated values of the parameters as a function of

k. The value of k is selected as soon as the coefficients

stabilize in magnitude. Other methods of selecting the

value of k are discussed in the literature review in

Chapter III.

Properties of the Ridge

Regression Estimator

Ridge estimation produces biased estimates since

the expected value of a*(k) is

E[6*(k)] = (X'X+kI) XX8 . (2.5)

The variance-covariance matrix is

1 -1 2VAR[8*(k)] = (X'X+kI)- X-X(X-X+kI)- a (2.6)

8
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The ridge solution requires some increase in the residual

sum of squares above the least squares sum of squares as

is shown in

[Y-Xa*(k) ]'[Y-X$*(k) ] = (Y-XA)'(Y-X )

+ ( (2.7)

where (Y-Xa)V(Y-XS) is the OLS residual sum of squares.

The mean square error function of A* is

2
E[L (k)] = E[( *-8") -)

2 P  2 2 -2

= G ZX./(X.+k) + k a"(X'X+kI) a

P 2Var( ) + Bias2(S*) . (2.8)
i=l 1

The first element is the sum of the variances (total vari-

ance) of the parameter estimates while the second is the

square of the bias introduced when " is used instead of .

The total variance is a continuous, monotonically

decreasing function of k and the squared bias is a continu-

ous, monotonically increasing function of k.

Figure 1 shows the qualitative form of the relation-

ships between the variances, the squared bias, and the

parameter k. As is indicated by the dotted line, the sum

of the variance and squared bias, the possibility exists

that there are values of k (admissible values) for which the

mean square error is less for * than it is for 8.

9
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Fig. 1. Mean Square Error Functions

Mathematically, it can be shown that E[L2(k)] will

go through a minimum and that the squared bias approaches

88 as an upper limit. As the magnitude of V8" increases,

the minimum will move toward k=O. Because V8 is not bound-

less in practice, there should be a value (or values) of

k that will put 8* closer to 8 than 8. See Hoerl and

Kennard (Ref 12) for proofs and complete development of the

theory.

The Ridge Trace

The ridge trace is a two-dimensional plot of the

ridge coefficient estimates, 6*(k), against k. It helps

10



provide an insight into the structure oL tho problem and

the sensitivity of the results to the particular set of

data at hand. For nearly orthogonal data, the ridge trace

provides little additional information. However, as multi-

collinearity in the data increases, the ridge trace

stabilizes more rapidly (the rate of change of the standard-

ized coefficients gets rapidly smaller) providing a signifi-

cant contribution in the analysis of the problem (for

example, see Hoerl and Kennard (Ref 13)).

The ridge trace is a characterization of a con-

strained optimization problem. The residual sum of squares

of an estimator B of the vector a is

= (Y-XB)V(Y-XB)

= (Y-Xa)'(Y-XB) + (B-6)'XX(B-3)

= cLS + (B) (2.9)

which is the minimum found by the least squares solution

plus the value of the quadratic form. A move from the

minimum sum of squares point (4LS) might be reasonable if

the length of regression vector (B) could be shortened.

The ridge trace follows a path through the sum of

squares surface so that for a fixed value of 4, a minimum

value of B is chosen. Stated mathematically, the optimiza-

tion problem is

minimize B"B

subject to (B-) 'X'X(B-4) = 0 (2.10)

II>



Using the Lagrangian approach, the solution to the problem

is

B = (X'X+kI)- X'Y

the ridge estimator where k is chosen to satisfy the con-

straint (equation 2.10). In practice, it is easier to

choose k>0. This results in an increase in the residual

2sum of squares and reduction in the R , however, it allows

for minimization of the regression vector.

Monte Carlo Simulation of

the Data

The comparison of ridge and least squares estimators

requires a large number of trials. Consequently, Monte

Carlo simulation was used to generate 1,000 data sets for

each of the predictor variable combinations. Several sub-

routines from the International Mathematical and Statisti-

cal Library, IMSL (Ref 15), were used in FORTRAN programs

DATA and DATAL to generate the predictor and criterion vari-

able values for the linear and log-linear model forms. The

FORTRAN statements in these programs are contained in

Appendices A (program DATA) and B (program DATAL).

For the linear model, subroutine GGNSM was used to

produce the predictor variable deviate vectors with known

correlation matrix from a multivariate normal distribution.

Corresponding criterion variable values were generated by

adding a mean corrected random error deviate from a uni-

variate normal distribution (subroutine GGNML), adjusted to

12
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variance a 2, to a linear combination of the predictor vari-

able deviates and known coefficient parameters (N's).

For the log-linear model, the predictor variable

vectors were produced by mean correcting the natural

logarithms of the multivariate normal deviates generated

by subroutine GGNSM. The criterion variable values

(ln(Y) 's) were generated by adding a random error similar

to that described for the linear model to a linear combina-

tion of the known coefficient parameters and the predictor

variable values (ln(X) 's) .

The random error terms of both models were mean

corrected so that the X's, Y's, ln(X)'s, and ln(Y)'s would

have zero means and the resulting regression models would

have no Y-intercept term. The coefficient parameters were

chosen as l's for all trials so that all variables would

have equal weighting in the analysis.

The relative magnitude of the random error term,

with respect to the value of the linear combination of the

known coefficient parameters and predictor variables, was

used to control the model fit (R2 ). The correlation matrix

for the simulated predictor deviates was used to control

the size of the variance inflation factors. Separate data

was generated for each model size (2, 3, or 4 variable

models); however, the same random number seed was used for

all data sets.

In keeping within the usual limitations of cost

estimating data sets, a sample set of 20 random vectors was

13



used to perform each least squares and ridge regression

analysis. Similar analyses of the 1,000 random sample

sets provided the data for comparison of the two estimators.

Predictor Variables

The predictor variables for the model used to com-

pare OLS and ridge estimator performance include the

number of variables (NVAR), the value of k (K), the index

of multicollinearity (RL), and the model fit under least

squares (RSQ). Each variable will be explained in detail

in succeeding paragraphs.

To determine the impact of model size on comparison

of estimators, the analysis was performed for 2, 3, and 4

variable models. Data for each model size was generated

using different correlation matrices. The correlation

matrices were chosen so as to have reasonably similar

determinants for the three levels of multicollinearity

investigated.

The value of k was chosen by analyzing the ridge

trace and the variance inflation factors for the first

sample set. Once a value of k was selected, it was used

for all 1,000 analyses.

The index of multicollinearity was chosen as

2 p p
0 E VIF. E VIF.

i=l 1 i=l
RL = 2 = (2.11)

1p p

14



It measures the squared error in the OLS estimators rela-

tive to the size of that error if the data were orthogonal

(Ref 1:183). It is interesting to note that this index

can also be thought of as the average variance inflation

factor of the (X'X) matrix since p is the number of pre-

dictor variables. The mean of the average variance infla-

tion factors for the 1,000 trials was treated as the pre-

dictor variable RL.

The model fit is measured by coefficient of deter-

2mination (R ), the ratio of SSR (sum of squares regression)

and SST (sum of squares total) in the regression model. The

mean of the least squares R2 (RSQLS) for the 1,000 trials

was treated as the predictor variable RSQ.

Measure of Effectiveness

The criterion for evaluation of the tw estimators

is the mean square error (MSE) of the regression coeffi-

cients. The mean square error for the vector () i, least

squares solution for trial i, is defined as

P 2
MSE() i = E( (j- ) i " (2.12)

j=l

For the 1,000 trials, the average MSE (B) becomes

1000
E MSE(B).

MSE() -= i (2.13)
10002

15
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Similarly, the mean square error for the vector ( )i, ridge

regression solution for trial i, is defined as

P 2
MSE(P*) = (E[ *-Ej) (2.14)

j--1 3

For the 1,000 trials, the average MSE (W*) becomes

1000
Z MSE( 3*)MS-- ( * | i=l

= 1000 (2.15)

The ratio of these averages,

MSE((3)
- , ) (2.16)

indicates the relative improvement or deterioration of the

ridge regression model with respect to the least squares

model in a mean square error sense. A ratio greater than

one indicates an improvement by the ridge regression; the

greater the ratio, the greater the relative improvement.

A ratio less than one indicates that the ridge regression

model provides a worse model in the mean square error sense;

the smaller the ratio, the worse the model.

• 16



III. Literature Review

Introduction

A considerable amount of research has been done

based on the results of Hoerl and Kennard (Ref 12) who pro-

posed and developed a comprehensive theory supporting the

argument that it is helpful to augment the diagonal of the

normal equations matrix by a small positive quantity in

order to prevent "inflation" of the elements of the regres-

sion coefficient vector. The most significant portion of

the research has been focused in the following areas:

1. Estimation methods for the value of k, the

ridge bias parameter.

2. (a) Development of other ridge estimators and

the comparison of these estimators with the standard ridge

estimator, B*=(X'X+kI)-1 XY, and the ordinary least squares

estimator.

(b) Development of alternative solutions to the

ridge trace and generalized ridge regression procedures

presented in Hoerl and Kennard (Ref 12:63-66).

3. (a) Development of the theoretical properties

of the ridge regression family of estimators.

(b) Attempts to identify the probability dis-

tribution of ridge estimators.

1717



4. Alternative methods to MSE of the coefficients

for evaluating the regression estimates.

5. Simulation studies comparing ridge and other

biased estimators with unbiased estimators (principally

OLS) using Monte Carlo techniques.

6. Studies dealing with the practical application

of ridge regression.

Estimation Methods for k

In their original papers (Refs 12; 13), Hoerl and

Kennard discussed the use of the ridge trace as the "best

method for achieving a better estimate *" with respect to

mean square error. This method involves selecting a single

value of k (all k =k) once the system has stabilized and1

has the general characteristics of an orthogonal system.

Although reasonably simple, this method has been criticized

by Smith and Campbell (Ref 33), Thisted (Ref 36),

Van Nostrand (Ref 37), and others who oppose restricting

the parameters of the model and mechanically manipulating

the data without knowledge of the phenomena being modeled

(using a priori information about the coefficients).

Another approach presented in the original papers

to achieve a better estimate B* was generalized ridge

regression (GRR). The general linear regression model

Y=XB+u is reduced to canonical form by transformations

so that the X'X matrix is diagonal. Iteration is used to

find optimal k.'s which achieve stability in estimates in
1

18
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the canonical form. The GRR estimates are obtained from

the canonical model estimates through an inverse transforma-

tion.

As an alternative to the iterative approach of

Hoerl and Kennard, Hemmerle (Ref 9) proposed a non-iterative,

closed form solution. This solution was shown to depend on

certain convergence/divergence conditions which related to

the ordinary least squares estimator. When the proper con-

ditions are met, an explicit solution for the optimum

canonical model estimates is obtained leading directly to

estimates of the k.'s.1

Directed ridge regression, a modification of the

procedure of Hoerl and Kennard, was proposed by Guilkey and

Murphy (Ref 4). This method alters only diagonal elements

corresponding to low eigenvalues in an attempt to produce

less bias in the coefficient estimates than methods that

alter all the diagonal elements.

Other Ridge Related Estimators

and Solution Techniques

To overcome the objections to using a subjective

estimate of k (or k.'s), a number of estimators for k have1

been suggested. Hoerl, Kennard, and Baldwin (Ref 14) pro-

posed the estimator k=po /8$8 where 3 and p have been
^2 .2

defined previously and a is an unbiased estimate of a 2

McDonald and Galarneau (Ref 24) suggested "ridge-type"

estimators formed by first estimating the squared length

of the unknown coefficient vector and then choosing the
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value of k so that the ridge estimator squared length was

equal to this estimated quantity.

Since

E (' ) 'B+ 2  P
E V) = + a (/) (3.1)

i=l

the quantity

a E (1/Xi (3.2)
i=l

is an unbiased estimator of VS. Therefore, for Q>0

McDonald and Galarneau suggested the estimator ak' such

thatk'k=Q. For Q<0, they suggested selecting k equal to

zero (OLS estimator) or infinity (zero vector estimate).

Simulations by both sets of authors have shown that the

estimators did well for some selections of the parameters

but worse for others as compared to the OLS estimator.

McDonald and Galarneau also concluded that the performance

of the ridge estimators depended on "the variance of the

random error, the correlations among the explanatory vari-

ables, and the unknown coefficient vector."

A computer iteration technique for finding the k

value associated with the minimum mean square error of

estimation was proposed by Kasarda and Shih (Ref 17).

This technique is based on the monotonic properties of the

total variance and squared bias terms as shown by Hoerl

and Kennard (Ref 12:60-63). The MSE is estimated by a

variable (iiR) which, through computer iteration, converges
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on the minimum point, yielding the optimum k value. This

technique is also applicable to the directed ridge regres-

sion approach discussed earlier.

Another alternative to subjectively selecting a k

value, the minimum mean square error estimator, was pro-

posed by Farebrother (Ref 3). This estimator was extended

and simulated in Vinod (Ref 39) where it was found to be

inferior (in MSE) to a Stein-Rule estimator (see Judge,

Bock and Yancey (Ref 16) for a detailed study of Stein-

Rule estimators).

Several nonstochastic estimators of k have been

proposed by Gunst and Hua (Ref 6) and Vinod (Ref 38). The

two methods proposed by Gunst and Hua include one where k

is chosen so that IX'X+kII=l (forcing the ridge system to

behave orthogonally) and a second where k is chosen so

that the largest variance inflation equals 4. The method

proposed by Vinod involves choosing k so that the "multi-

collinearity allowance"

p -l
m = p - E X (X +k) (3.3)

j=l J J

Here, m has the interpretation as the assigned deficiency

in the rank of (X'X). The value of k is found iteratively

once the rank deficiency has been assigned. Vinod also

proposed using a "ridge trace" as a function of the multi-

collinearity allowance (m) instead of the standard ridge

trace (function of k). He proposed the Index of Stability
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of Relative Magnitudes (ISRM) to quantify the stable

region of m values.

Gunst and Hua (Ref 6:8-21) found that use of the

minimum ISRM proposed by Vinod performed erratically and

often indicated several local minima, one of which had to

be subjectively selected. They also found fault with the

nonstochastic rule requiring IX'X+kIi=l. In some cases,

the determinant of X'X matrix was so small that a large

value of k caused the bias of the ridge estimator to over-

come the reduction in variance negating the advantage of

using ridge regression.

Theoretical Properties of

Ridge Estiaitors

Several theoretical studies were conducted to pro-

vide additional information about the properties of ridge

estimators. Hawkes and Alam (Ref 8) discussed the theoreti-

cal properties of ridge estimators using both classical

and Bayesian statistics. They showed that for certain

choices of k, depending on Y, the ridge estimator had uni-

formly smaller mean square error than the least squares

estimator, provided that a number of the characteristic

roots of the X'X matrix were sufficiently small.

An investigation of the probability distributions

of ridge estimators was conducted by Lewis (Ref 20) so

that hypothesis tests and computation of confidence bounds

could be made for *. It was found that the distribution

of a* depended on the objective rule used to select k.
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The objective rules selected by the author did not lead

to useful probability distributions.

Alternative Evaluation Methods

The majority of the studies comparing estimators

used the concept of mean square error of the coefficients

as th;-" criteria for evaluation. Gunst and Mason (Ref 7),

on the other hand, used integrated mean square error

(IMSE) in evaluating ridge, principal component, and least

squares estimators. This method was found to introduce the

problem of choosing a weighting function to determine the

IMSE in addition to the other estimation problems. Also,

the results were not considered conclusive since the deter-

mination of the effects of variahi= ol-ctjon on the tech-

nique and the impact of restrictions on the estimators used

in the analysis required more research.

Simulation Studies of Ridge

and Other Estimators

Many comparisons have been made between ridge

regression and other estimators using the Monte Carlo

simulation technique. Newhouse and Oman (Ref 29) performed

a study which was restricted to the case of two predictors

having two different values of r, the correlation between

predictors, and a number of methods for choosing k. They

concluded that for the two variable case the ridge esti-

mators ".A-d worse than the OLS estimators for at least some

of the models. The failures were "by a sufficient margin

23
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and in a 'sufficient' number of cases" that they recommended

against use of ridge regression. As was pointed out in

Eskew (Ref 2:18), however, Sclove (Ref 32) showed in 1967

that no estimator is better in the total mean square error

sense than the least squares estimator when only two param-

eters are estimated. Therefore, the experimental results

of Newhouse and Oman only confirm the theoretical work of

Sclove.

Lawless and Wang (Ref 19) found results contrary

to Newhouse and Oman in their evaluation of ridge estimators.

Further, they concluded that it may not be worthwhile to

consider generalized ridge estimators since they were

found to have inferior mean square error properties than

the ordinary ridge estimators.

Simulation results by Newman (Ref 30) supported

the first conclusion of Lawless and Wang. He showed that

the ridge estimator 8*(k), found by selecting the value of

k from the ridge trace, outperformed other estimators

including least squares.

Mitra and Ling (Ref 27) found several ridge esti-

mators, those proposed by Hoerl, Kennard and Baldwin (Ref

14), Farebrother (Ref 3:128), McDonald and Galarneau

(Ref 24:409, rule 2), Hoerl and Kennard (Ref 12:63),

Guilkey and Murphy (Ref 4:770), and several others, superior

to the OLS estimator (in mean square error) and provided

a ranking of these estimators based on parameters of the

basic regression model.
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Su and Chai (Ref 34) performed a comparison of the

ridge estimator proposed by Hoerl, Kennard and Baldwin

and the least squares estimator using squared error of

2
estimation (L =(B-O)"(B-3)), squared error of prediction

(SSE=(Y-Y) (Y-Y)), and cross validity (the Pearson's pro-

duct moment correlation between the observed values in the

second sample and the predictions made for the second

sample using the ridge estimator estimated from the first

sample). The results showed that the ridge estimator was

better for nonorthogonal data and the least squares esti-

mator better for orthogonal data (except in one case).

A study by Lindell (Ref 21) considered ridge (Hoerl,

Kennard and Baldwin (Ref 14)), ordinary least squares, and

jackknife estimators (Mosteller and Tukey (Ref 28)) evalu-

ated using the criteria of mean square error of the coeffi-

cients and the size of the t-statistics associated with

these coefficients. The design considered two factors,

the sample size to number of predictors ratio (N/p) and the

metric quality of the data (dichotomous and polychotomous

data were used to assess the sensitivity of the estimators

to different levels of violation of the regression assump-

tions). The results of the study showed that the ridge

estimator performed better for smaller N/p ratios and worse

for higher levels.

Eskew (Ref 2) and other authors, some of whom

include Lindley and Smith (Ref 22), Smith and Campbell

(Ref 33), Thisted (Ref 36), and Van Nostrand (Ref 37), have
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proposed the use of "a priori" information along with

ridge regression in the estimation of the regression coeffi-

cients (Bayesian approach). In this approach, if the prior

estimate of the coefficients is closer than the origin

(zero-prior of the classical ridge estimator) to the true

model parameters, then the squared bias of the ridge esti-

mators will be reduced without an increase in variance.

This results in an even greater improvement over the OLS

estimator (in mean square error). Eskew showed that with

"good" or even "fair" prior information that the ridge

method was superior to OLS for estimation of the model

parameters.

Practical Application Studies

Some practical aspects of ridge regression have

been addressed by Marquardt and Snee (Ref 26) and Gunst

(Ref 5). Three practical application examples were pre-

sented in Marquardt and Snee. They noted that models with

no constant term required a smaller value of k (often < .01)

than models with a constant term. Also, they claimed that

models with lower R2 statistics required larger values of

k than better fitting models. The study further showed

that the ridge regression coefficients performed better

for prediction and extrapolation than least squares and

were useful for selecting variables. Hocking (Ref 11:11,

23,28-31,37-44) also supported the use of ridge regression

for variable selection.
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Gunst applied ridge regression and two other

biased estimators to a data set of automobile emissions.

A number of selection rules for determining k were tried

yielding similar estimates from the data. The resulting

ridge model generated coefficients with magnitudes and

signs inconsistent with a priori beliefs. However, it was

judged superior to the OLS model.

Conc lu s ions

The ridge regression technique has been shown to

possess valuable theoretical and empirical properties

which appear advantageous when the predictor variables are

collinear. Many methods have been suggested for determining

the amount of bias which is "optimal." The body of

research has shown that no one method of choosing k is

clearly superior to the others.

In terms of mean square error of the coefficients,

improvements can be made for prediction and extrapolation

by using ridge regression. The criticisms of several

authors have pointed out that ridge regression must be used

carefully in order to fulfill two important requirements:

the model produced must make sense from the physical nature

of the problem, and it must provide predictions close to

reality.
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IV. Research Methodology

Overall Approach

The overall approach of the investigation involved

generating mean square error data for various levels of

the independent variables (RSQ, RL, NVAR, and K) and ana-

lyzing this data using a linear regression model to deter-

mine which factor(s) produced a significant impact on the

mean square error improvement (degradation) for the ridge

versus OLS models. The regression approach was chosen

because the independent variable levels could not be spe-

cified as is required for the treatments in an Analysis

of Variance (ANOVA). In particular, the variables RL and

RSQ were outputs of programs DATA and DATAL controlled by

a correlation matrix with varying intercorrelations and

dimensions (for RL) and the variance of the random error

of the known model (for RSQ).

Model Development

A FORTRAN program, RIDGE, developed by McNichols

(Ref 25) from theory presented in Chatterjee and Price

(Ref 1:181-187), was used to portray the ridge trace and

provide other outputs for the first data set (20 random

vectors). The computer code for this program is contained

in Appendix C.
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The outputs of program RIDGE consisted of the

following:

I. Sample means and standard deviations of both

dependent and independent variables.

2. Sample covariance matrix of all variables.

3. Values of the standardized coefficient esti-

mates, b*, for each value of k.

4. Values of the unnormalized coefficient esti-

mates (A for k=O and 8" for k>O) for each value of k com-

puted from

Bj* =b~lsjSy)(4.1)

where s. is the sample standard deviation of the jth vari-3

able and s is the sample standard deviation of the depen-y

dent variable.

5. Values of the Variance Inflation Factors (VIF's)

for each coefficient at each value of k. The VIF'sare the

diagonal elements of the matrix

(X'X+k) X X (X'X+kI) (4.2)

which when multiplied by a is the variance/covariance

matrix of b*.

The values of k were selected at three or more

levels including k=O (OLS solution), the k value corres-

ponding to all VIF's less than or equal to 10 (where appro-

priate), and others selected where the ridge trace
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(standardized coefficient estimates) and VIF's appeared

to stabilize.

A modified RIDGE program was used to perform 1,000

Monte Carlo trials using the k value selected by reviewing

the output from RIDGE. A listing of the program is con-

tained in Appendix D. The program generated the following

data for each trial (the variables listed are SPSS vari-

able names used in the CONDESCRIPTIVE analysis discussed

below):

1. Unstandardized coefficient estimates (vari-

ables BLSl to BLS4)

2. Ridge coefficient estimates (variables BRl to

BR4).

3. Variance Inflation Factors for the OLS solution

(k=0) and selected k value (variables VIFLS and VIFR,

respectively).

24. Model fit (R ) for the OLS solution (variable

RSQLS) and selected k value (variable RSQR).

5. Index of multicollinearity (variable RL).

6. Mean square error for the OLS solution and

selected k value (variables MSELS and MSER, respectively).

Several statistics were computed using subprogram

CONDESCRIPTIVE of SPSS (Statistical Package for the Social

Sciences) (Ref 31) for the data produced by the Monte Carlo

RIDGE program.

The mean, standard deviation, variance, range, and

minimum and maximum values for each variable (dependent and
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independent) were computed from the 1,000 cases at both

the k=0 and selected k>0 levels.

The independent variables for the regression analy-

sis (RSQ, RL, NVAR, and K) were taken from both the

CONDESCRIPTIVE output (RSQ and RL) and the Monte Carlo

inputs (NVAR and K). The variable RSQ was the mean of the

2R values for the 1,000 trials; RL was the mean of the RL's

for the trials.

The dependent variable for the regression analysis

was the mean square error ratio (MSERATIO) as defined and

interpreted in Chapter II. The numerator, MSELS, was com-

puted in the Monte Carlo analysis for k=0; the denominator,

MSER, for the selected k>0 value. The ratio (MSELS/MSER)

was computed in the regression analysis through use of a

COMPUTE statement (Ref 31:96-97).

Generation of the Data

The levels of the independent variables were chosen

to generate data consistent with the usual limitations of

cost estimating data sets. Each variable will be dis-

cussed separately in the succeeding paragraphs.

Three levels of RL were considered corresponding

to low (RL (mean) approximately equal to 1.5 - 2), medium

(approximately 10), and high (approximately 100) degrees of

multicollinearity. RL values below 1.5 were considered

too orthogonal and above 120 excessively collinear. The

correlation matrices (dimensions 2-4) used to generate the
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independent variable deviates (X's) were chosen from actual

data sets by evaluating the determinant of each matrix and

grouping matrices with similar determinants together (one

from each dimension). Correlation matrices with deter-

minants very close to zero produced data with high multi-

collinearity; matrices with large determinants produced

near-orthogonal data.

Only models with RSQ values between 52 and 99.8

percent were used in the analysis since estimates involving

cost would not rrequently be made with models of poorer fit.

Separate data were generated for models of each size

(NVAR); however, the same random number seed was used to

generate each set of data. Three SPSS programs were neces-

sary to analyze the data output from the Monte Carlo RIDGE

program due to the three model sizes considered. The com-

puter code for these programs is contained Ln Appendix E.

Analysis of the Data

The REGRESSION subprogram of SPSS was used as the

descriptive tool to identify the structural nature of the

relationship between mean square error improvement (degrada-

tion) of ridge versus OLS models as a function of linear

combinations of the predictor variables. For this problem

it was appropriate to isolate the smallest subset of pre-

dictor variables that yielded the greatest impact on the

model. Therefore, the stepwise solution procedure was

selected. This procedure combined forward inclusion, the
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entering of independent variables that met pre-established

statistical criteria, with deletion of variables that met

specified exit criteria at each successive step.

The variables considered by the model included the

four predictor variables, all first order cross products

(six interaction terms), and squared predictor variable

terms.

The principal criteria for evaluating the terms

of the model included the following:

1. Comparing the coefficient of determination

(R 2 ) for each model step.

2. Comparing the relative size of the partial

F-statistics for all variables within each model step.

3. Comparing the relative size of the partial

F-statistic for the variables entered during each model

step.

The size of the coefficient of determination was

interpreted as the percent of total variation explained by

the variables in the regression model. The change in the

R2 for a step indicated the additional percentage of vari-

ation explained by the variable entering the model, given

the variables already in the model. For this analysis, the

R statistic was clearly the most important measure for

determining the key variables (terms).

The size of the partial F-statistic for each vari-

able within a model step indicated the significance (rela-

tive importance) of that variable with respect to the model

33
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formed for that step. The most significant variable con-

tained the highest partial F-statistic and so on.

The partial F-statistic for each variable entering

the model was compared between model steps as a further

measure of the relative importance of each additional vari-

able to the model.

The SPSS programs used to perform the regression

analysis are contained in Appendix F. The output from these

programs will be presented and discussed, along with the

results, in Chapter V.
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V. Results and ConclusLons

Linear Model Data Analysis

The regression analysis of the linear model data

produced a seven variable model. This model was based on

115 cases which are presented in Appendix G. A summary of

the linear model regression results is contained in Table 1.

Based on the criteria used to evaluate the terms

of the model discussed in Chapter IV, the key term in the

model was determined to be CROSS4, the cross product of K

and RL. This term explained 82.6 percent of the total vari-

ation in the data and was much more significant than the

other terms entering the model as is shown by the partial

F-statistics under the "F to enter or remove" column of

Table 1. Also, throughout all of the regression steps, the

CROSS4 term remained much more significant than the other

variables. This is shown in columns "Partial F of CROSS4"

and "Partial F of the Next Most Significant Term."

Because of the high amount of variation explained

by the CROSS4 term, the small contributions made in explain-

ing the remaining variation by the other terms, and the

relative sizes of the partial F-statistics discussed above,

CROSS4 was selected as the key variable explaining nature

of the relationship between mean square error improvement

(degradation) of the ridge versus OLS models.
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Graphical Analysis of the

Linear Model Data

The interrelationship of the variables in the

CROSS4 term is shown in Figure 2. The graph is a plot of

MSERATIO (improvement/degradation of the ridge versus

OLS model) versus K at fixed levels of RL. For two of the

lower values of RL (1.536 and 1.830), the results were

mixed. Slight improvements (MSERATIO between 1.0 and 1.60);

were shown for 16 cases; however, slight degradations

(MSERATIO between 0.19 and 1.0) were shown for 4 cases.

For RL levels 2.196 to 13.424, greater impro;"ements

(MSERATIO between 1.0 and 4,16) were made while there were

no degradations. The size of the improvements increased

consistently with k for a given level of RL and with RL

for a given level of k. For high levels of RL (50.841 to

119.772), large improvements (MSERATIO between 1.0 and

86.94) were realized, especially for models of poorer fit

2(R values of 90 percent or lower).

Results of the Linear

Model Anialysis

For the linear model, ridge regression provided the

greatest MSE improvement in situations with high multicol-

linearity, especially for models with an R value of 90

percent or lower. Only in a few situations did the tech-

nique show a degradation in the mean square error. These

were due to overestimating the value of k, causing the bias

to overcome the reduction in variance of the ridge
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estimator. Consequently, conservative estimates of k, less

than or equal to 0.04, limit worsening the mean square error

for data with low RL values (RL less than 2) and enable

larger improvements to be made for more collinear data (RL

greater than 2).

Log-Linear Model Data Analysis

The regression analysis for a log-linear model data

produced a nine variable model. The model was based on 108

cases which are presented in Appendix H.

Using the same evaluation criteria as the linear

model, CROSS4 (cross product of K and RL) was again selected

as the key term explaining the improvement (degradation)

in the MSE. A summary of the log-linear regression results

is contained in Table 2.

For the log-linear model, the CROSS4 term explained

92.4 percent of the total variation in the data; each of

the remaining eight terms explained less than 0.9 percent

of the variation (contributed less than .009 to the R 2 sta-

tistic) as they were added to the model.

As in the linear model, CROSS4 was much more sig-

nificant (partial F-statistic to enter equal to 1280.23)

than any other variable entering the model. The next most

significant term was CROSS6 with an F to enter of 15.28.

Throughout the iterations of the stepwise regression,

CROSS4 remained the most significant term by a wide margin
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as is shown in the comparison of partial F-statistics of

CROSS4 and the next most significant term in Table 2.

Graphical Analysis of the

Log-Linear Model Data

The interrelationship for the variables in the

CROSS4 term of the log-linear model is shown in Figure 3.

The graph shows results very similar to the linear model.

Mixed results were obtained for RL values 1.528 and 1.836.

As with the linear model, the degradations were due to

overestimates of k. Slight improvements (MSERATIO between

1.0 and 1.18) were shown for 21 cases while 3 cases showed

a slight degradation (MSERATIO between .25 and 1.0) in the

mean square error. Similar improvements (MSERATIO between

1 and 3.66) were shown for RL levels between 3.174 to

12.127 as the 2.196 to 13.424 levels in the linear molel.

Again, greater improvements (MSERATIO between 1.0 and

64.29) were made for RL levels 50.926 to 120.029 with the

largest corresponding to models with poorer fit (R2 values

of 92 percent or lower).

Results of the Log-Linear

Model Analysis

The overall results of ridge regression for the

log-linear model are the same as those for the linear

model. Conservative estimates of k, less than or equal to

0.04, limit the worsening effects of bias in the ridge

regression estimates (RL values less than 2) while enabling
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more significant improvements to be made for data with

higher degrees of multicollinearity (RL values greater than

3).

Conclusions

The regression and graphical analyses showed, within

the limitations and assumptions of the investigation, when

ridge regression provided a better estimate of the coeffi-

cients of a system cost model compared to ordinary least

squares for simulated data. From the regression analysis,

the interaction of the value of k and the degree of multi-

collinearity (RL) determined the amount of relative improve-

ment in the mean square error. The graphical analysis

showed in detail how the variables interacted and what

degree of improvement (degradation) could be expected from

the data.

In using the ridge trace to select the value of k,

it was important to consider the tradeoff between reduction

in variance and increase in bias on the mean square error

of the coefficient vector. Conservative estimates (k<0.04)

allowed for reduction in variance desired in the biased

estimate for RL values as low as 1.536 for the linear model

and 1.528 for the log-linear model. Further, the ridge

trace and variance inflation factors of the (X'X) - matrix

were valuable in choosing the value of k, particularly for

RL levels greater than or equal to five.
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Recommendations

Based on the results of this investigation, it is

recommended that ridge regression be used as a tool to

construct cost estimating models for data exhibiting

multicollinearity. It is particularly valuable for high

levels of multicollinearity (RL levels greater than 50)

but also shows moderate improvements in MSE for lower RL

levels (RL levels as low as 2).

The ridge trace and ariance inflation factors

can be used to select k which determines the amount of bias

in the regression coefficient estimates. It is recommended

that conservative estimates be made so that k is less than

or equal to 0.04. However, for data producing one or more

of the VIF's greater than or equal to 10, the estimate of

k should be large enough to reduce the largest VIF to below

10. A priori information about the signs of the coeffi-

cients can also be used, within the boundaries recommended,

in constructing the model. The value of k is selected

after the standardized coefficients have stabilized to

the "correct" sign and magnitude.

Suggested Follow-on Research

Further research could be directed at comparing

predictions of the ridge and OLS models using actual data.

These comparisons could be made using several existing

statistics used by cost analysts.
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Further Monte Carlo comparisons could be con-

ducted examining prediction intervals of the two esti-

mators. Selection of the appropriate technique might be

based on the smallest prediction interval as an alternative

to improvements in mean square error of the coefficient

vector.

Finally, continued research could be conducted com-

paring the different methods for selecting k, using the

basic variables considered in this study. Although the

ridge trace and variance inflation factors provided valu-

able information for selecting a value of k, additional

guidance concerning non-subjective methods for choosing k

could simplify the modeling procedure and lead to expanded

use of the ridge technique in the area of cost estimation.
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Appendix A

FORTRAN Code for Prgr DATA

50



PROGRAM )ATA (INPUT, TAFE4)

INTFC;Ir M. N. NR. 117R. 1. 1 .3
DOUrILE PFCV3IIN DI3EFD. D5r-ED1

P ROGSRAM tl.CII41ikATE5 DATA rro FrfC5'ESSnm AtI 1.VSTU; IJ IRFOGRArM RIDGEZ.
* I ND17PENUDt'IT VARTI'E DA (A (FNFFAI nrr IN iii: At)COr~k!rCI1- F OrM LIN ING IMSL

*SUPROUl INE GGNr3M(TRTANrHfLAR FACTrOF IZAT(ON MF':,40D)

* DEPENDENT VARTIF DATA Y(I) GP:NrATCT) FR(IM MrlOi,71 Y-XP'4E WHERFc r IS A
*NORMAL. RAEJE)OM ERROR~f TF-RM WITH Ml.:AN Z.PfO AND VORIANrCt SIGMIA F(?(JARFD).
*IMSL !;NIfrrr:(TI Nr: Gftll 10 im7rof TO Crr f-Ir ATE NUVIrIAL H'. U DEVIA11C! - WHICH
*ARE ADJUSTCD TO VARIANCE SICEIA EiV)jAkrC).

* MATRIX V( , Is ISI CnR~RCtATTON t'-rt'f.
II Ell( ) ISi A VECTOmR OF jUNOWN CrIFrFC Ir: If (ENr.
11 SIG~MA IS THE VARIANC17 nr THr-E RANDOm F(EVfR OF: I-HE YVs.

M IS THF rOrw DIMlENSION OF THE rORrrl.ArioN MATnIx v.
* N IS THE C:fOtLAJMN DIMENS3ION r)P THlE IZrrr.ATroIN MAIEEIX V. ALSO. IT IS THE

*NUMD:ER OF FL[7MFNT!;cvnArdrl-ES) IN THE: X-Vr(CTC)R.
* NR IS THE NIHMPER OF N-ELEMP.NT X-VrCTORS%' TO E'E ErrNr.KATED) IN EACH ITERATION.

* DATA Cm1D FORMAT:
F FIRST CARD)--&OIn. I NUjMICO or rows I1N 11 IE. rt)RrzFL.A'T ON MATR IX QI (MI T I1S 4).

S COL. 3 NI(MDFR Or COI.IIMN ' IN THF CH1Fdd'l AT ION MATRIXCL. TM IT IS, 4).
*AL-SO. IT IS Tilt- NlMIerR (IF VAR"II.En IN Tlirt X-VECTnr<.

* ~COLS -6N) MPFR OF M11lL TIVA.'R TA TE VPf'Tnrs X) TO rcE TSLNERATED).
C (OLS 101-14 VARTO NC17 OF Ti-IF' RANDOM11 1-IEUtIR OF THE Y

* ~Or!3FwrIATHN ; (7 iUrcitiAL EA
* SECOND CARD)-C11'S I -!.- Cr I'-F 117 VN T S) I

*C 0E 10-14 Cflf-FF C'IF ENT 174.
C OLSq 21)-24 r.OrFFPICTTcNr rtl.

*COlLS 70'-14 rCOFFFICIFNT 114.
* REMAININ3 CARD-- FL 1M[I'Jlq or CrnrFLr~i.ATIOjN MATRIX V I .J) . EACH rAl"*

* CONTAINS ONE ROW OF THE MATF4IX IN F FORMAT(4 DECIMAL
* PLACPES).
f(701-5 2-1 VC1.J)

ft C01S 12-19 V("2.J)
f COL-S 27-201 VC-.J)
ft COLS 32-7EI V(41,J)

Dfr7-:1I-.12:4577. D('
nrwY'TC I I , T-'. I I. T5%. 17. T t 0. F5. 72) ' M. N. NOr. S TGMA

*INITIALI7 MATRICEES ANT) Vr*CTOR1s.

Do (I0 1 I M

DO :11:1 J-'I.N

20 CLINT INUE
to CONT I Ni J

DOn -,' 1=1, (N*(N41))/2
VVEC (I1 -0

30 CONI INIJE
DO 40~ I=1.NR

DO 50' 31.N
XV1KC( I'*J c'. 0

Io CONTINUE
40 CONT IN1UI

WIUVFr ( I) -'*.
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60 CnNT INJE
DO 70 I=I.NR

ET (1) =0.0
R (1)=' 0R ( I) =0.0
C (I) =Ov. 0

70 CONI INI)E
RrAr) (,P.7.T JF( . . ,T20, F .2. T70. F5. 7 . ([f(J) *J= . 1)

$READ C010-,ELATTON MATRIX

DO 100 II.MF F*AD' (T2,F7.4,TI7!.F7.4oT,-2.F-7.4.T77,F7,4)', (V(I.J),J-IN)

100 CON't INUE
*CONVr'hT MATRIX V TO !yMr7TRIC STORAfGE MODE.

ChAll Vt:VFrF(V,N,4,VvFr)

*WRITE rA)rAMFETER VFC'TORj TO F ERMANFNT FILE.
WN I rF (4,.5) (14(J) .J=I , N)

25 FOkMAT (FS. 7. 1t, F;. o T',0 F.. 2, T7-
, F

F
' 
2)

*LOOP FOR NLIM,R (iF DATA SEITS WITH PARAMETERS SFECIFIED IN DATA INPUT.
DO 11" I ,1 0

IF (f,. En. I) WlVEC (1) =0.
IF(20.ST. I) Wl2VFC(1 )-t.0

*GENERATE X VALUES. MATRIX XVFC Tr, DIMFNUiflN NR X N.
CALL (;Nf3M(DSEDNR. N. VVEC. 20. XVE'C, WKVEC, I Ef)

*MEAN CORRECT XVEC MATRIX.
DO 75 I=IN

SIJMX (I) =0.0
75 CONTINUE

DO Bo I=I.NR
DO 90 J=I.N

SLIMX (J) =SUMX (J) +XVEC (1, J)
90 CON INUE

00 CONTINUE

DO 95 I=I.N
MFANX (I ) -S1JMX (1) /NR

95 CONTINUE

DO 96 I=1.NR
DO 97 J-I.N

XVEMC(I.J)=XVEC(IJ)-MEANX(J)

97 CONT I NUE
96 CONTINUE
*GENERATE NP STANDARD NORMAL. DFVIATFS (VECTOR R).

CALL GGNML ( D 9-EE) 1. Nr? ,F)

*ADJUST DEVIATES TO VARIANCE rTGMA SOUARED.

DO 120 I='1.Nfi
ET(I)=R(I) *SIGMA

120 CONTINUE
*MEAN ADJLIT ERRIIR DEVIATES.

SUMT-o. 0
DO 125 I=1.Nrk

SIJMET=SIJMIET+ET (I)
125 CIONI INUE

ETMEAN:=SUMCT/NR
DO 126 I=INP

ETC (I) =ET (I -ETMEAN

126 CONTINUE
*CrAEATE MATF IX Fr,(rlf)Li T X11.

CALL VMIif.I r( ,Vm'.M °I, Dt fi.N. I. N0, 4.. , IER)

*ADD RANDOM EhUORF TO MATRIX FfUIDLlJCT XI.

DO 130 I=I.NR
Y(I)=CCI()+ETC(I)

130 CNT I N1 IF

*WRITE DATA TO r'rf,rIfIJINT FTL.F.
DO 140 1-1,NR

WRITE(4.15) Y(I),XVFFUI.,).,=.I
5 ORMAT (T2.F0. 4.7 12. FS. 4. T22. FF. 4. T32. FR. 4. T42. rG. 4)

140 CONTINUE

110 CONTINUE
END
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Appendix B

FORTRAN Code for Program DATAL

53



PROGRAM DATAL (1NPIJT.*TAPE4)

REAL S IGMAV(4. 4)VVrr,( XVrC zQ4) W1FC:4) R(70) FT (20, B(4),

INTEGER M.N.NR.IFR.L,.1.J
DOUBLE PRECISION DSEED.D5EEPI

F* PROGRAM SFNE!X*ATF23 DATA FOR RFnr~r-ES, ION ANOI.VF'IS- IN rPROG-RAM RIDSE.
S INODiFENDENT VnriinrLE DATA ;7NrA1F) IN SIANDARDIZED FORM USING IMSL

*SUPROUTINIF GGNr-M(TRIANGLILAR FACTORIZAT ION METHOD).

*IMSL SUr4ROU-TINE CiGNML IS U!;FtD TO 11CNI7RATE NORMAL(O. 1) DEVIATES WiHICH
*ARE ADJUOTED TO VARIANCE SIGMA !OJR.)

* DEPFNDENT VARIAPi.E DATA LnrY(I) GUNrIRATF7I, FROM MnDrL Y-1.0G(X)r+E WHERE E
*IS A NORMAL RANDOM ERROR TERM WITH MEAN ZERO AND VARIANCF SIGMA
*SC2UARED.

* MATRIX V( * SIN CORRELATInN FORM.
P ( )IS A VFC.ToOF o LOG LINCAN rPARAmFrsrp.

* SIGMA IS THF VA7AN!CE7 OF THE ERROR OF Till ' 10(, 'S.
* M IS THE ROW DIENFSIrN (IF TH17 CORRELATIOIN MATRIX V.
* N IS THE COJLUMN C)IHEN!ION nr- THF cnRprFiArIONt MATRIX V. ALSO. IT IS THE

*NUMPER OF ELEtrNTVAFR!A1IFES) IN THU X-VFCTOR.
* NR IS THE NUMIPER OF N-ELEMENT X-VECTORS TO1 BE GENERATED IN EACH ITERATION.

* DATA CARD FORMAT:

COL NJMUE OrCOLUMNSINTl-1.IR--TO rjxLM S4)

t. CLS I.?-1 V~kANCEOF THE RANDOM ERROR OF THE LOJG(Y)

* SECOND CARD-COLS 1-5 M.IL-TIl"LICATIVE Col'PUANT PARAMETER A.
*COI - 10-14 E-XFONr.-NT PARAMr ER Dt.
*C01 S 20-24 EXFPO.NE:NT PARAMIR. T47.
*COLS 70-7Z4 CiXP01D1rT f-AkIr:.I- Itp -,*
*COLS 40-44 EXFONENT FAKAMI7 tr F4 4.

* REMAINING CARDS- ELEMENTS 0l, CORRELATION 1 10RIX V(1,3). EACH CARD

* CONTATNS; ONE ROW CIF THE MATRIX IN F FDRMAT(4 DECIMAL
* r-LACIFS) .

II COL.S 2-0l V(I.J)
* COLS 12-10 V(12.3)

II COLS 2?~SV(7-3)
* COLS 3~2-7,0 V(4.J)

PrAD) ( I I. T . 11. T5. I-,. T I '. r"-. .7 M. N. NIX. SIGj MA
*INITIALIZJ MAIRIC17S AND VECTORS.

DO 163 1Ii.m
B4 (1) =01. C,

Do 70 J=1.N
V (I. J ) -0.0C

203 CONTINUE
I Cl CON TI NlU

DO 30 I=1. (N* (N4-))
VVEC(. (1) -0:. 03
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30 CONT INUE
DO 40 11I.NR

DO SO0=3:'.N
XVEC (I. J ) c"

SO CONIUNUE
40 Cr)NTIN.IF

DO 60 1'1,KN
WKVEC ( T 0. (

60 CONTINUE:
DO 70 1=1.Nt

ET (I I -( 0
R (1) '-0. 0
C (1) t-cs. C)
LnGY ( 1):1'0. 0

70 CONTINUE
READ' (!.:'. T 10.PS. 2. T74.. 2. T30. F5.2. Til., FS. :?)A. (b (J)..J=1. N)

*READ C0RF4:IAT I[WI MATIX
DO 0's d T .m

100I CON rIN ju
*CnNVERT MrlI~iX V Tn ";YMETFIC S'.TOFAO$ MOVE.

CALL. VCVWr!(V.tJ. 4.VVPrC)
*WRITC FAFA:rR V[7(.-Tnt, 70 FERMANENT FILE.

WRIrr4,2 I' .J.N

*LOOP FOR~ NUMVH1, f Dr£EqWITH PARAMETCR'S S~rCCCWIED IN DATA INPUT.

zr (I<.EO. ) Wv(CC (1 "'). 0
ircr.IT.1) WIVCr.(t)=1.()

#Gf--FRAT X ALLUF3. MvA1h1X XVr I t)TDMC--NI3ON Np X N.

%TRA)NSLATE X' 6, 5TANDARD DEVIA~TIONS rITO POSITIVE 0AI)R/ANT.
DO 71 1I . NR

1)0 72 O=iN
XVEC ( 1. .3XVF7C( 11,31
IPF(VEI;(1,,3).L.E.C0.0 TiWN

xVEC (I. J ) =("). l
ENI)IF
XVF.C(IJ)=LOGj(XVCI.J,)

72 CO3NTINUE
71 CONT INUE
*MEAN COr~ra'frT XVEPC MATRIX.

DO 75i 1-.t.N
SUMX (I) =()~. C)

75 CONTI NIJ
DO no 7=1.NR

DO0 90 Jt"1. N
SLM(3)-~SUMXW1) +X VEC 11. 3)

90 CONTINUE
SO C ONT INUK

DO 9~5 It.1.N
MFANX (i)=sIJmx(I) /NR

95 CONT INUE
00 96 It'i.NR

DO 97 ,1-tN

97 CON7* I N!E
96 C'ONrTrINf.11:
tC4ENLIATIF NR nTANDA14)f NIlIftNiv. IDr-VI ;-3(VrT)I R).

CIN1.1-~ ;~.IWt- i*N.*R
tADJU3T (rVIATES in V(NFU;*NV'r SIITrm n 'AED

DO 12':' 1"-I.Nk
ET I R( I) tiIfMA

120 CONTINUE
*M[-AN Afl3JT Irr<ROR. DEVIATCr3.

SLIMET =0. 1)
00 125 1'~1.!,R

SUMFT'SIIMF.T*ET (I )
t25 CONT I tIt~

ETMEAN- SIIMET/NR
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DO 121 !=I.NP
ETC (I) =ET (I) -ETMEAN

126 CONTINUE
*CREATE MATRIX FRnnLOUCT LN(X)F4.

CALL VMU~i-F'F(XVECMC. D. M r .N. 1.-21, 4. C. 2C. ZER)
*ADD RANDOM FkrOR~ TO MATR~IX P~RODUICT XPl.

DO 130, 17l.Nri
LOGY (1I) =r- ( I ) ETC (I1) '-LOG (A)

1-10 CONTINUE
*WRITE DATA TO PERMONFLNT FILE.

D0 140 I-1.NR
WRITE(4.15) LOrYeI.(XVEC.MG'(I,J).J=1.N)

In FOr(MAT(T2.FB.4.T12.FE3.4.T22.FO.4.T3.FB .~4, T42, FI. 4.)
140 CONTINUE
110 CONTINUE

END
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FORTRAN Code for Program RIDGE
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PROGRAM RIDGE(C INPUT. DITFUT * TAF'E5- I NCPLIT. TAFr6. OtJTEUT *TAFE7) c)(101 00

C FT.R0I3RAM TO Pr 7RF~lrM R IDGE FCt3F7E'iI ON ANALY I - 0001 10
c C.MCNICHOLSR -- MAY Il03 -- AIR FNIRCE IN!1TITUTE OF TECHNOLOGY 000 12o
C FROCT-DU.RF Ant DQ'.MrENTUD IN (JIATTEDJE~lE AND P-TICVF (00130
IC "RE0(FFSS10N (INAI.YllI; DV FXAMr-lF- WTI FY. 1977 (100140
c MULTI Ft r RFnFF, 1

31 IN Ehrw~r-r~lE IS3 EFO~Y1CnN JS ALOR<I THM (0001 1()
C IN 'lIMA ALmr-TIIOOS FOR DIGITAL- Comr-tITI:R5" ED. LIV (100160
C RALcgTCJN AND WTI.F WILEY. 1960 000 170
C DATA LIASE FORMAiT: (10018Ro
C FIRST CARD -- COLS 1-2 NUMPriR OF VARIAr4LFS (INr:LUDIING DEPENDENT) ((1(0190
C LIMIT IS J6. rCOIIS 7-4 INVEX OF PrY-."TNI)ENT VAR. (00
C COLS 5-6. ANY N(.N-71-Rn VA).r IFFNIrQATE!70021:
C LOG-LI NFAP MODEL. C91.!3 7--tI - I NC:RCrlINT VALUE, *000220
C MIIST PEC GRL:ATUR TH-I\) 7f-RO AND I-P. .0~2. (11:1 7l2, I'
C COILS 12-17 NUMFIER OF OIFSERVATION VECTORS IN (l01*22-F
C CACH CATIC. 0002-6
C SECOND CARD -- VONTPAN FORMhT STATIEMrNr rnR INPUT DATA. MUST PE (?'0240
C F-TYFF SFFIEAT'.TIDNSF ANDI 1)F7rIIINT FOR NUMFPER Or :02:
C VARIA4LES STATED ON Fir9F; CARD o()0260
C PEt1AININR CAIJ)Y-- [ODPFRVArInN7, IN FOkIlAT SFECIFIED LIV SECOND CARFDC'0l:7f,
C COURRFFLT I CIN Me) k J X C'01,1ISTRI PE, rrD IN A (, ) (),()-00
c Cr)RNCLAT I UN MATR IX rToo I El) TOn R . ) FOr; PFOr:N I TERAT I ON 0(0319)
C M C I S MEAN vISE Fra * S() IS 91 D1)DFV. VEE)7(l FIR((032(:l
C B(.) IS MATRIX OF !37ANIIADI FI (ErCFFIF2 Nin, 00030
C FL.T (, IS PLOT D.-rrRP FON R TD9E' TwRACE;.T I*9 IS R-SQUARE ('('0340)
C FI:MXO c) NTAIN'S VAI. tIEr O)F 1, FOiR roctfI T 17ATI~IN (0(cl0
C VIE C,) CONTAINS VARIANCE INFLATION FAClORhS FOR~ EACH ITERATION 000560

DIESO

IFMT IC) *ALNUMI 16) *I MX (r2 ) .VIC C(l: 16) .D FAR(16) 0002901
RE.AL M. INCIE 0001370
DATA 000790 '"3 4 '""7''"9"ooo

N-0' 000(400

C LOAD DATA 1 16F:. FIRS;T KRAD N~l. Vi'R7,:tNV. mnDF nF DFFCNDENT- IXO 11)041 (.
C FLACI FOR LOS- 1. 1 NErLOF; IJ(f F:IIINT rtl ID -VAr LIE: I NCI, C0420

READ) (n. I1() NV. IX D. 1 )FR. INElr, . NIIMC 0004-70
10 FORNMAT (--IT. F'. - . 121

IF ( NrX.LE.0:.CI0 lIrl,=.00:S (04'r
I~ I I' CK. G T. . 07i) 1INC 1'-. (05 0004150
NYM 1-NV-I :l1:4

C INITIALIZE VAR IArILES. VECTDRS. AND ARRA'IO. o1(04F)(,
DO 1,10 I=L.NV 0001(490

MCI) =0.0 coo7,oo

DO ]Of', J -1.NV 000520

10o CONTINUE. 00671:40
DO is'0 T-1~,0(051

DO ISO JmI.1A 00~0:7,60
p' (I1 * ) j () 1'l: 0005070

150 CON 17 NIJE (1(113(f
C READ FORMAT STATEMENT DESERIDING DATA rFASE l:(K1590c

PrAD)(5.1Z5 PMr 001)(1:
15 FnOlMAT (FAII10) (100(610)
C READ) COEFFICIENT FA4RAMETErS OF MODEL A!; SrPECIFIED LIV FORMAT 1::621
C STATEMFENT 0 0 1:(6 21

r E A )7. TS 1 IA IU * I I NJv M1 I 00(1622
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25 FFnrM AI (171.-. TI FS. .T? fr-.F 7. T '. FS .'1.10627
C R-A)) O 3F'RVI IONS ACCORDINIG TO UL3)ER IN-UT FORMAT STATEMENT (i '(,24

DO W0) I I NLIr'
200 FREAO (7. FMT) (X (,J) JlI ,NV)

IF(LOCF.FO.(,) GO TO 25;':I
DO 2," J=!.NV

X (J) --ALOG (X (J) I C-°'(A 7,
225 CONT I NLIE ()(10660
250 N'zNr 1 00)6'0

C C0N iTRUCT MrEAN VECTOR AND COVARIA-'LF MATRIX (,0700
DO J JI.NV 06 07,'1
M (,I) =M (3) + x (J)00 7 <
DO 7,00 J 1=J .NV 6000730O

A(J.. 1 )=A(J.,J1) + X (J) IX (31) 0(0,C740
30I CNT I NLIE ,:"K107.50
C END (IF INF(IT DrTA, CALCULATE MFANS.5ICMAS.COr RRELATION MATRIX C100700
400 DO !':'' J1.NV (0'79:(

S (,) =SORT ( (A (J. J) -M (J) *M (J) /N)/ (N- I. (1) I 00(,00
M (J) =M () /N - ('00010

500 CONTINUE (0020
DO 600 J=I. NV L,,ePim3(I
DO 600 JI=J.NV O00O3;i

A(J, JI=(A(J.JI -NtM(J)JM(I ) ) N-.) (),S( J) 000050

600 COLNT I NE tIrC0001CC)
DO (0 J=I,NVMI (''17 C

DO 7)0 JI=JF'I.NV ('((0O
A (J 3,) =A (.,JI) (0 ( 9':'I

700 CONTINUE 00'09 10

C PRINT MEANS. 3TD. EVIATTON'3, CORRE( AT ION MATRIX 000920
WRITF(f,.77() INE1 ,N O0077

10 FORMAT(I I *"RIDGE FuGR;FG5ION f'LPGFAM -- AIjr FORCE INST!TUTE OF", 0(,0940
I " TFCHINI]LC!"Y' I I/O , "f -VALIJE I PlrCrC r;M-NT I S ". F6. 4/1 000'5

2 100, II0. ' C'IE!, RFAD) FR M I NFLIT F ILE" '''('960
i I w. "VAR I EL E NI N1'FR MIAN STD.D[EV."/) 00097')

DO n006 3'1.NV 00,90
W NTE(65) J.M(J ,S(J)

5 FOrOAT- ,. 00 1000

8s0 CONT I N1 I001 I
IF(LOGF.EO.0) GO TO 050 001020
WRITE(6. 27) 001:'

C7 FORMATO(PTI/I)40."LOG-LINEAR OFTTON. Al-L VARIAPLES TRANSFORMED"/) 001040
CEO WRITE (6.40) (NN,NN--I.NV) 001 0Y:0
40 FORMAT ( HO /I I "CORFELAT I ON MATR i X I HO, "VAN I AILE", 001060

I 1617) 1)(, 1070
DO 900 J=1,NV ('010(110
WRITE(6,45) J.(A( ,I- 1),I=I ,NV) 0( 1 09':'

45 FORMAT(IHO, I6.4X. 16F7.) 001100
900 CONT I NUE 001110

C COPY CORRELATION MATRIX FROM A TO P FOR EACH ITERATION 0011:0

C FK I, VALlIF OF K FOR RIDGE ECTIMATES CIC'1-
",

30
Fl'=(l. 0 CO 1140f.
FKM% (I1) = 0.0 00 I150

WRIT[e-.(5C) (NNNN=I.NV) 00 1 60
WRITF (t., 72) ('('1170

SO FORMATI(1)1 "N(11 MA4. I. 7m (STANfAh)IM IED) rrA-Fr:0I< ;ION COEFFICIENTS" / C'('I 1':1

I 1l ,. VAN IA'L.r :", 1e,17) (QO I19:)
52 FORMAl" (I H ,"'-VAIUE") ('01 2IO

DO 1650 IXF=- 'I 00 1211C
DO 1000 J--I.NV 01220

DO 1Ciil 1 1.NV (0 3C'
R (W , JI) =A(J.,71 001 24(l

20001 C(.)NTN I i,11JE 00 1
S A.TEFR DI.CONAL OF P MATRIX RFFPRF, F!NTIN[3 XI 0O12(,

DO 1100 I.NV (C01270
IFIJ.FO.IXD) GO TO 110 (o1200r
R(J, J)=R(J.J) Fr. (101290

J100 CONTINUE 00 130 ,
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c MATRIX INVERSION -- SOLVES FWr 1CGRESSION COEFFICIENTS 001310

DO 1500 1I-I.NV CIO120
IF(I.E.IXD) 00 TO 1500 OI

DO 1 0 1I,NV ('01- 4
IF(J.EO. 1) GO TO 1:700 Y:') 35
V=R(, I)/R(1,) 01760

DO 1200 k=I,NV o0:70
IF(W,.EO. I) GO TO 12"0" ().170
R (, K) -R ( K) -V*R I K) '019)

1200 CONTINLIE (014(it)
R(.1 I)=-V C.')1410

1300 CONT I NUE 0014 20
DO 1400 )'I1.NV C01470

IF(K.EO. I) GO TO 1400 001440
R (I*K) =R I ,)C/R(I, I) '01450

1400 CONTINUE 001460
R (I, I) =I. :1/R (I I) 0 1471)

1500 CONTINUE 00140'
C SAVE COrFFICIENTS FFOM THI, ITERATIOIN 0014'71)

C CALCULATE VIF',3 AND SAVF.: 00 1500
C DIAGONAL ELS OF COEFFICIENT COVAR. MTX. DIVIDED PY SIGMA**2 001!10o

PSO=0. 0 0I20
DO 1600': I=I.NV Oct15-0

VIF ( I X',. 3) =0. 0 001540

IF(J.EO. IXf) 0O TO 1600 001550
D(IXK, J)=R J, IXD) COI560
BSO=EISO+D (I X;,. J) *E (I XK, J) 00 157)
DO 1575 L=I.NV 150,

2
0

TVI F= . 1:1 'C' 1590
IF(L.EO. IXD) GO TO 1575 001600
DO 1550 I::=I.NV ('1610

IF(K.EO.IXD) 0O TO 1550 001620
TVIF=TVIF+A(L,K)*R( .7) 0 16!0

1550 CONT INIIE 00 J, 64':'
VIF( Xi J)=VIF(IXK.J)+R(J.L) *TVIF 001 650I

1575 CONT I NIE ('0 1 66C
1600 CONTINIIE 001670
C SAVE r<-E;OUARE VALtF IN FLOT BLIF:FER: E;'X' Y+V'*[El 00 160

FLT(IXK,5) =I. 0 -R(IXD. IXD)AF)*IDO 001690

C END OF LOOF OVFR VALUES OF 1 0017(,0
C PRINT COEFFICIENTS FOR TIIS ITERATION 00171')

WRITE(6,55) FK. (D(IXfJ).J=J,NV) (017':'

55 FORI'AT(IH *F5.-,.s X.J6F7.) 00 1770
C ALTrr( : VALUE 001740

F,FK+ I NCK ('' 1750
FKMX (I XI'4 I) =FK (017b )

1650 CONT INIJE 001770

C CALCULAJE UNNORMAI.I7ED) COFEFICIENTS ('0170O

WR I TE (6., 1 ) (NN. NN I .NV) (' ('179:

51 FORMA r (I I . "lJNNOFMA. IZED COErF ICIEITS"/ 00100

I IHO." vr<,IAI'LE: INTElCPF-T ".14,1517) 001010

WR I TE (6, ",) ('01 F2')

Do to'"' I=1,5C 0018:':
CNST=M (I XD) ('01 f440

DO 1701) 1-1 .NV Oc' I 0 0

Ir(J .fU. TXl )) G(O TO 17'') O 1 P60

CNST=CNT1 -(Ff(I ,,1) *;;(IXlD) , (J) )*M() :(, 107'

X (J) =1 (I . J) *r(I XD) C5(I) ('1000

1700 CeNTINUE ((' "! q0o

X(I XD) IO. ('(1900

IF(LOC.NF.':') CN T=FXP(CN!fT ('(' 19 1'
WR I T EI S, Fi:Mx (1) . CNw ". (X(J) ,J.--I .N1V) 

( l  ? 1

56 FrRMAT(H ,FI.3._X.o1.4,1$,F7,3) 00930
1000 CONTINUE CIO 1940

IF(LOSF.Er).:o) GO TO 2(1;:(', 0195('

WRITE (6, 50) ('11960

50 FrOFIAT(H4C'/IH)i. "LOri-LTNAr4 MODELj INTERCEPT CONVERTED TO ANTILOG") 01970

60

-



C GENE:RATE R~IDGE; TRACE 001 9a8"
2050 DO 211'' 00 I 199

DO 21c)0 315 0C
PLT(I.J)=lH 0'020 10

2100 CC)NT IN111 002071:
c FIND MIN AND MAX NORMALIZED COEFFICIENT VALUES

SM=4 1F9' (1020'40

DO 22')t) I I.1 S0 002060U
DO 22').IJ *NV 002070C

IFCJ.EC'.IXD) GO TO 22(10 ('02000
IF(FU(I.J).L-T.SM) SMr:(I.J) 00'2090
Ir(r4(I.J) .GT.E.G) EDG=B'U,J) 002100

2200 CONTINUJE 0021 10.
C LOAD P1.01 P(Ji-FER 002120

DO 2400 1=1_50 002140
31 =I *0-FSM/ XT 0102150
IF(J1.G;T.0:.vANr..J1.t-E.F) FLT(I.31)r~fH. 002160

DO 240f. J=1.NV 010217c,
IF(J.Er).IXf) SO TO :7400 002 1 o
Jt~ 11.'+ (PA(.3 I 'M . /Xl 02190
PLT(U.Jl)7Al-NUM(J) .002200)

2400 CONT1NUFI 002210
C PRINT RIDGE TRACE 0102220

WR ITE (6. A0:) f;M. FIG (10'2170
60 F:ORMAT (I 11, " NI r.FlF *rF<(CF- NOFRMALIZED CrrrF-IcIENTGV/ 002240

I 1I~jo,.CflfFPIC'IFNr R<ANE:.F12.4." TO.rF12.4/ (022t;0
2 IO -V)u.*IX511.I*"R-SOUARE" /) 0102260

DO 20 I=I.! ,O 002270
WRITE(6,6n) FVMX(I), (rt.T(IJ).3=1.rI).PLT(I,52) 002200

6.9 FflRmAT1H F~.7.7X,51I.r7.4) 002290
2500 rflNT I N.J 002Z00
c OUJTPUT VARIONCE TNfl1 ATinN FACTORS IVIFI 01027510

WR I T (e. 70) NN. NN- I . NV) 002720
70 FORMAT(IHI *"VAt-'JNI",F INFLATTON F~rToRr '~r(, REGRES~S~1 002330

I , C()ErE~fIN75V/ IH. ," VARIAE'LE:'. 16171 0102740
WRITE (6. t;7 00"550
DO 21600. 1 = I , !jf 0027560

75 F-OrMATWH r-;.--.6XIliF7. 1) 002Z780
2600 CflI'T I NIJC 002:790

WR ITE (6. 0'') 002400
BO0 FORMAT(IH11 ()(2410)

STOP 002420
END 0 0245l.70
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Akppend ix D

FORTRAN Code for Program RIDGE
(Monte Carlo Modified Version)
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PROGRAM RIDME (INPUT, OUJTPUT, TAPE',; -INFUT * TAr-E6-'O(JTPUT. TAPE7. TAPES) 000100C

C MONTE CARLO ANALYSIS. 0~00110

C PROGRAM TO PERFOR~M RIDGE RFGRF7!!GIflN ANAL Y"IS CIO(' IA(
c 3. MAINt--JUJL.Y 1901---AIR F*ORCE INU;T IUTF OF TLCHNOLOGY(102
C PROCEIIJL AS DOC(JMrCNTCD IN CtIATTfCIF'F ()ND rR1cl! ()1(1(

C "RECRDf'SIDN ANALYU;I! PY EYAI'IFLE" 1.111VY. 19~77 000:I 14
C MUJLTIPLE RF(-FE35IOlN rwiFDCOtR.E IS CEECI~fYM7ON' S AL-r.,RITHM CI,.
C IN 'MATHCIIATIC'AL ME-THODSE, FOR DIGITAL COMPUTFks" ED. BY 000 160
C RALSTON AND WlI..F WILEY. 11760: (00170
c DATA P'ASE FORMAT: (1o1 (10
C FIRST CARD -- COLS 1-7 NUMPiER OF VARIAFRI.FS; CINFl-iJDING DFErNDENT) 4"1l 171)
C L.IMIT 15 16. CniLs '.4 INDEX OF DEFC-FNDr-.T VAR. () )0 ()
C COLS 5--6. ANY NI(N-7F.RO '/AtUF7 rFNFRATES : 10:1 16
C LOG-I. IrSFAR hOf fD.. C01-!3 7-I1 i-VALUE UFLFCT ED 020
r C'r011 rFkOGcrAC r jDr;i FOR MrONTE rri.uCi TFmiAi .. 11(12Th)(
C COL.S 12-17, N1JMDER OF OSCOFVAT ION VECTORS IN 000f:27r0
C r.ArA CASE. 000276
C SECOND CARD -- FDRT1IAN FORHAT !UTATrMFTNT FOR INPUtT DATA. MUST FIE (101:2'.1
C F-TvrF SP-ECIFICATION1:." AND) ACCOUINT FOR NIJMF'R OF :o:c
C VANIAPDLFU STATED) UN F IRST CArND. 0b002,:1
C THIRD CARI)-- FORTRAN For'MAT S;TAIFMlENT FOR 0IITELIT DATA. MUS5T FIE 0002,5,
C F-TYPE EsFtr:IFICATICIN AND ACCOUNT FOR ALL VARIAPLES 0(1112166
C IN WRITE STATCFFNT 999. 001,1:7
C REMAINING CARDS -- OBSERVATIONS IN FORMAT Sr'ECIF IED BY SECOND CARD0CIO70

C CORRELATION MATRIX CONSTRUCTED IN A(.) 000700,l~
C CORREL AT ION MATO IX COP IED TO R( ), FRO EACH I TENAT ION (0 0 ) 7 10
C M0 IS MEAN VECTOR. GC) TIS !TD.Df 7V. VEC7TO R 03
C D(. is mnI F IS: MA \XOFUI ANDARD1I ZD CnfCFrICI EN TS lYIl

C VIF(,) CONTAINS VARIANCE INFL.ATION FACTONS FOR EACH ITERATION ('003760

D I E S O S6 
t o rI S(! l)SM2 6009

REAL** M,** *******************s*t***s***,s**ss****s*SS

c LADDAT P2Z. FI ST2 .050(0(l In.FMDJ Cl)): .IrArX (16 DMSEC2) *: XX (2 00049(1o

REAL 1S1V V.INY MSE L0F INC, L ('0047o1
D0FAT (- 1E2*.0 .7,12 004705

C READ FORMAT STATEMEINTS DESCRIFIING DATA 14ASE INPUT AND OUTFUT. (0040

READ C.15) frMIOUT (10104701
15 .FOr MAT (nAt 0) 0001(4 75
C REFAD PANAME ICR C0CEC IC ltEN T! op- MODrl.. 0001(47b

READ (7. 20) l1 EAR (1).*I = I.NYMI 1 (100(477
25 F00110 I' (F'-. ", I10. 1";. :7. T20. Fr.. :1, T:X. r:;. :7) 000470
C INI I AI I ZE VARIAFILES. VECTORS. AND ARRIAYrS.
200 CONTrI NUE ('004115

DO 1 (10 1- 1 ,NV 00(049f1

DO 100( J=I.NV ('~003'l20
A 1 J ) -0. 0 0(57
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100 CONI IWUE 006'(540
DO 12 5 1-1,2 0((411 I

SOE ( I ) =0. 0'0I47
MSE (I)-0.0 100547

125 CoN I NIJE C000544
DO 150 i=1,T o'o

DO 151) J-1. 16 C007A
P ( , J) -0. 0 00070

150 CONTINUE 00('.3o13
C READ"'C RFVATTONS ACCOROIN TO USER INPUT FrOMAT STATEMENT 000590

) : 50 1 "1-I ,NIJMr ( OOICF.
RrAO'D(7,FMT) (X(J). J:th.NV) 0006ZO
IF(UOf((7).NE.:0) GO TO 1900 000640
IF(Q.OGF.Etl.0) GO TO 250 000650
DO 225 J3"INV 000660

X (J) -ALOG (X (J) 00('1670
225 CONTINUE
250 NWN41 00069il
C CONSTI\IJCT MFAN VECTOR AND COVARIANCE MATRIX 00070")

DO 700 J=INV 000710
M(J)-M(J)+X(J) 000720DO 100 J -JNV 000740

A (3,11 -0~r(3,31) +X (3) *X (31) 00(0740,

%00 CONTINUE 000750
350 CONI I NUE 00770

C CALCULATE MrANS.SIGMASCORRELATION MATRIX FOR THIS SET OF DATA. 1'010775
400 DO 500 J:zt.NV 000790

S(J)=SORT((A(JJ)-M(J)*M(J)/N)/(N-1.0)) OO0
M(J)=M(J) /N 0061 (I

500 CONT I NUE 000020
DO 600 J=I.NV (00000

DO 600 J -.J.NV 000040
A(3,I )--(A(J.31 )-N*M(3)*M(JI) 1/( (N-1.C' *S(J *5(31)) 000050:

600 CONTINUE O00060
DO 700 J=l.NVMI 0O0I,70

J r 1=J+1 000000
DO 700 ]I=JPI.NV 000090
A(J1,J)=A(J,01) 000900

700 CONTINUF 000910
C cory CORRELATION MATRIX FROM A TO R FOR EACH ITERATION 001120
C Fl: IS VALUE OF K FOR RIDGE ESTIMATES 0011,-O

FK=O. 0 00 140
DO 1650 IXK=1.2 ()0 11 SO

DO 100) J=1,NV 00122:
DO 10(0 I1.NV 0C' 1 21r)
R(J.lI )=A(W,,) (001240

1000 CONT I NUE 0(, 1250
C ALTER DIAGONA. OF r MATRIX RFr.RESENTING x'X 001260

DO 110' .1]-i.NV 001270
IF(J. O. IXD) flO 10 1100 ('('1280
R (J, J) =P (J J) +FK 001210

1100 CON I INUE C'(I Z.'
C MAIRIX INVERSION -- SOLVES FOR REGRESSION COEFFICIENTS 1101310

DO l!'1) II.NV 001 20
IF(I.cv. I r1)) r;O TO 1510 COrII'"0
DO 130) J= I.NV 001 40

IF (,. F r. I) C;ir TO .'I (0 001351
V=R((,3, I) /r,' , I. ) (0 1 '0
DO )200 P' =I .NV 001 370

IF(CL.FO. I) f;O TO 170, O '0130:'
R ( *. L) =R (J, 1) -ViR (I k) 001 ;90

1200 CONTINUE O0 1400
R(J. Il)-V 001410

1300 CONT I N1 IE (IO1 -120
DO J400 1=1.NV 00 14.30

IF(.EO.I) GO TO 1400 001440
R(IIJ=R(I.K)/R I, I) (,01450

1400 CONTINUE (O1460
R (I. I) I. (/R (I I) (00, 1470
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1500 CONTINUE 001 480

C SAVE CnEFFICIFNTS FFkROM T111 ! ITERATION 00 1490

C CALCIJLATE VIF'S AND SAVE: 001500

C DIAUCNAL ELS OF COEFFICIENT COVAR,. MTX. DIVIDED FAY ;IGMA**2 ,'0151C

E1S00. 0 (,01 20
DO 1600 J=I.NV 00 1 57r
VIF ( IXKI J) -=0.0 001',40

IF(J.ED.IXD) 0 TO 1600 (0 1550

B ( I XV, ,I J =r (J., I XI)) 001 51,0
BsoE'so+E (I X. J) J*S(I XK.J) 01570

DO 1575 L-J,NV 00 1 6)0

TVIF=0. (1 001590

IF(..EO. IXD) GO TO 1575 (011600

DO 155) K=I.NV 001610

IF(W'.FO. IXI)) GO TO 155: 001 12':'
TV1] -TVIr+A (L., V) *R (.J) ( 01., 1:)

1550 CONT I NU IE O01 !,40

VIF(IXV.J)=VIF(IXK.J)+R(JL)*TVIF ('0165)

1575 CONTINUE 0C0 11660

1600 CONTINUE 001670

*CALCULATF THE UNNJRNALIFD COEFFICIENTS. (1011'71

DO 1610 1=1.2 001672

DO 162C 1!J.tNV 001673

IF(J.EO.IXD) GO TO 162'0' 001674

XX(IJ)=F'(IJ)*S(IXD)/S(3) ('01675
1620 CONTINUE (0 1676

1610 CONTINUE 001677

C COMFUITE RL STATISTIC (INDEX OF MULTICOLLINARITY) (":1160

SVIF=0.0 00169:

DO 1625 I=I.NV 00170

IF(I.EO.IX)) GO TO 1625 00(1710

SVTF=VIF(1 I)+SVIF 001720

1625 CON T I NJE (01 730

IF (I XW.EO. 1) rd =cVIF/(NV-1) 061740

C COMPUTE AND SAVE r-Sr)UJArFl. 001750
RSO (I XLj.) = I. 1-R (I XD, I X D) 4F11* DSO 0c, 176')

F:="4- KNCK 0 750

1650 CONTINUE 001770

C CALCULATE MFAN SQUARE ERROR. 001780

DO 16BO0 I = 1. 2 :10 179')

DO 175': J='2.NV 00100(0
S'E (I) =SOE (I) * (XX (I .J)-EPAR (3-1) )**2 001810

1750 CONTINUE 001970

1800 CONT I NUE 001 940

DO 10SC 1=1.2 C0C1941
MSE (I) =SOE (I) /NVMI 00 942

1050 CONT INUE 00 1943

999 WRITE(S.FMIOUT) ((XX (11.1,1) JJ =2.NV) , I--.,2), ( (VIF([Y.I.L) [.L=2.NV):01950
* 1.= 2), M50 U(II) II I- I . , (I . (MSE ( 1JJ) ,JJw1,2) 001960

Nr Nr+ (100=,4'o

C NEXT CASE 002'0h5
GO TO 7."3! 002071

1900 CONrINUJF 002080
" F'! 1N T ( 6. 2":"' " AR n * oc (2 . 1' ',R ( .. ),ArA7 (41 INr'-. NVM1 0020"0

2000 FORMAT(Il /" MOI)El r IM:us (0*'5)",/" r212" .r. ," _2- ",(3421 (0
FS. " 1 17; ".ir ... ' 4= "1 ,;. //" I I.- t ' . F,.. .S. , 0 121It')

NUMr'ER' OF VACIAr'tF!L ", 1 R/ rANDOM S-TW'OflR ADDED: "('02120
002130

STOP 002420

END 002430
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Appendix E

SPSS Programs Containing Subprogram CONDESCRIPTIVE
(2, 3, and 4 Variable Models)
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K RUN NAME RIDr..O.. ANALYSIS
FILE NAME~ RIDGE.ANAL OF MOJNTF CARLO 7F~rI. 0M)R~~ <~s~
VARIABLE LIST DLtVI2nIP7VFSIL9,VFIV~7ROSROLMEi

MSC.R
INPUT FORMAT FIXED(lX.4F.3,X4F.31X.F7.4.1XF72I.JFo3

4 )
N OF CASES 1(1
INPUT MUDIUM CARD
VAR LABiELS ELS1.1ri LEAST SO1IAN.ES/ELST-. LEAST ScOUARES/

YIFLIS.VIF 1.S VAR 1/VIFI.S'* VIE- LS VAR 2/VIFRPI.VIE- RIDGE VAR I/
VIFR-''.VIF RIDGE VAR :!/R530Ls3.p-sL)LAR1-D LEAqT SDUtARES/
RS0FZR-SDI IARE.D RIDGF/RL.*I NIEX OF MIIL'T ICnLL NFAR IT'/MSELS.
MFAN E3011ARE FRROR 1I3/MrERJ1CAN SOUARr ERROR? RIDCEZ/

PRINT FORMATS BI-St ,F'tS2. Fft IRl. (:! /V(L5)/VILS. VIFvRIVIFR.2)
RSOLS, RGOR. R1_.MF S. MSTR (4)

LIST CA5F.S CArSES -70/V0AF(IATF1t!::ALL,
CONDESCRIPTIVE PL ,,lS.R.RILIVFSIR.IR.SL.SRR-MES

MSER
STATISTICS 1 1,6 .1:.1
READ INPUT DATA
FINIS14

Fig. 4. Subprogram CONDESCRIPTIVE---Two Variable Model

RUN NAME R I DrSE.01 ANALYSIS1
FILE! NAME RIDGE.ANAL OF MONlE CARLO !;IM(C3LS AMD RIDG)E REGRES7SION)
VARIABLE LIST RL-SI TO r'LS7S.T'RI TO DR7.VIFLS1 TO VWFL.T)-.VIFRI TO VIFR3.RSOLS,

RS0R. RL *M5FLG. MSFR<
INPUT FOriMAT FIXEDliX.6FO.3.1X.A6FD.3,IX,2F7.4,1X.F7.2.1X!2FB.4)
N OF CASES 1000
INPUT MEDIUM C ARD
VAR LABELS FPLS1.tti LEAST Sr1.IAR ES/Et1.S'2j,2 LEAST SQU.ARES/PLS3.s:5 LEAST

SOL)ARFS /
F'RIJr1 RID~r/SRTXF' R1Drr:/rr,-.Bc kI)cir'/
VIFL-SI,VIF IS) %VA) t/VT1I r,-.VIE LS VAR ?/I-5~VELS VAR 7 /
VIFRIVIF rzit'n;F vorIt/vlr-.vi Rtof);F VAR ?/V1Fk7.VIF RIDGE VAR 3/
RSDR. R-.SOIANI:1) RI PCT.1/Rd_.1 INrEx OF MIiI.lT I Gi~l-LNr-Ar(ITY/MSELS,
MFAN Sfl.ARE ERROR L.S / Mf;F- R,*MFN GrM.1A1hF ERkrOR RIDGE31!/

PRINT FORMATS E41S1 TO EI41.R1RI TO D'R*,(:)/VIf-LS1 71; VI1!LS7.VIFRI TO VIFR32)/
Rr,01.S. RSrR. RI., MnELG. M!;ER (4)/

L IST CASES CA5E5.S2(c,/VAI iI A~IM- rr,-ALL/
CONOESCRIPTivF rfLSIl TO 'nL~lk TO DfR7,VIFL.S1 TO VIELG.,.VIFR1 TO VIFR3,RSOLS,

R~flR.r~t_.Msrt .MSn7R
STATISTICS .. , l 1
F EAD INPUT DATA

Fig. 5. Subprogram CONDESCRIPTIVE--Three Variable Model
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RIJN NAMr- RI'Dr3F.01- cNAI.YStrq

FILE NAME RIt)CF,AN0L Of- MO1NTE. CAKLO EIMICILS AND) RIM(E R~FffRESSION)
VARIABLE LIST F'LS TO [LCSA.rRI TO F00.VIFLt-SI 10 VIFLS4.VFR1 TO VIFR4.riSVLS,

RS(MN. FL. Mc;EL-S, MSCR<
INPUIT FnRdIAT FIXFDU(X.GIFO.3-. IX.FIFO. ./IX...F7.4. IX.F7..2. 1X.2P6:.4)

N OF CAnCS 10(00
INPUT ME.DIUM CARD

VAR LADELS FILSI .P! LCAST SIA /L.' I FArlT ~~mr/.~.~ LEAST C-fOUAR<ES
/PS.14 I-rL AfT rcitowr:E;/vl.n.i r~ I r irrc' Er < 7 I,[/D 2r RIDOGE/

VfF[.t--',VTF t 9 VAR 7,/VIf-t.7,4. VIr I.G VIAR A/VWR-I. VIF RIDGCf VAFR I
VIFR:'.VIF FRID(3F VAR F/VIrF~r.VT R~lEYAI 7,/VIFFR4.VIF RIDG;E VAR 4

~ RiirI JREI i /R~flR c~~tr~r RflCW,-RI.. INDEX Or MULT IcrLL INE

ARJTV/ MW;FL.!;.MUAN rIJASE FRR(11r LEAST l.(IArW-./MSFRMF.AN
.StJnrF rrd;-on RI)C-r/

PRINT FORMATS IALSI TO I:IS4.DRi TO rfR4(01/VrFISt TO VIFLS4.VIFRI TO virR4(2)/

LIST CASI'S CSS'/,lIDF~L

CONDESCRIPTIVE E'LSI 102 PL ;4.FRR1 TO 0r~4.VIFLSI TO VIFLS4,VIFRI TO VtFR4,RSOLS,

AS0RR. L.MTFLS. MSER

READ INPUT DATA

FINISH

Fig. 6. Subprogram CONDESCRIPTIVE-Four Variable Model
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RUN NAME REGRESSION OF RIDGE REGRESSION DAIA
FILE NAME REGANAL,RFCOhESSION OF SIMULATED DATA
VARIABLE LISlT RS0.RL..1JVAR.MSE,MSEL5
INPUT FORMAT FIXED(F4.,,TIO,F7.3, T20,FS.3, T3O,F .0, T32,F6. 3,T40,F6.3)
N OF CASES Its
INPUT MEDIUM CAR4D
VAR LABELS RS-O,R-SOUArEfl<'LS>/rIL.IND)EX ['F MULT ICfL. I NEAR ITY/. - INCREMENT/

NVARNUMrICR OF VARIAPLrES IN MO)[/l!EMA SQUARE ERROR/
MSELS.MFAN SOUAF<E ERROR LEAST SQUARES/

COMPUIE MSERATICOhMFLS/MSE
COMPUTE CROSS l=RS~RL
COMPUTE CROSS2-R50*K
COMPUTE CROSS3=RSC)*NVAR
COMPUTE CROSS4-RL-*V
COMPUTE CR0SS5=RL*NVAR
COMPUTE CROSS6-1;*NVAR
COMPUTE RLSDwRt-**2
COMPUTE KSO-K**2
COMPUTE NVARSO='NvwR**2
COMPUTE RSC2SQ-RSO* *2
PRINT FORMATS MSE,MSELS.MSERATIO.RSO,I<,CROSSI TO CROSS6J,RLSO,1KSO,RSOSO,

RL(3)/
LIST CASES CASES=1 1!/Y(ARIAfLES-ALL/
REGRESSION MEIHOD=STEPWISE/

VARIABLESSO. RLK, NVAR, MSERATIO,CROSSI TO CROSS6,RLSQ,KSQ, RSOSQ,
NVARSO/
REGRESSION-MSERATIO(10).1.O),.001,0i.9) WITH RSQ,K,NVAR,RL,
CROSSI TO CROSS6(1) RESID.O/

STATISTICS ALL
READ INPUT DATA
FINISH

Fig. 7. Regression Program--Linear Model
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RUN NAME REGRESSION OF RIDGE REGRE.SSION DATA
FILE NA~ME REGANAL.FREGPESSION OF SIMULATED DATA
VARIABLE LIST RSQ, F,[-.NVAR. MGE. M!ELS
INPUT FOCRMAT FIXEU)(F4.3,TIO,F7.3%,T20,F5.3,T30,F1.O,T32,F6.3,T40,F6.3)
N OF CASES 18
INPUT MEDIUM CARD
VAR LABELS RS.R-SD;[UARED-<LS'>/RL, INDEX OF MIJLTICDL.1-INEArITYK..'-IJr.REMENT/

NV.AR,NUMrIER OF VARIAPLE9 IN MOnLL/M7)E. MEAN SDUARE ERROR/
MSELt3.MEAN SOUARE ERROR LEAST SOUARES/

COMPUTE MSERAT IOMSELS/MSE
COMPUTE CRD5E; I kOl*flL
COMPUTE CRO2,o-f1StK
COtiPUIE cR 9V *NVAR
COMPUTE CRO9;!34-RL*K
COMPUTr CR0 S7RI-tNVAR
COMPU7F CR0!3S36r-F.JVAR
COMFUTC RLSO=RL**2
COMPUTE KsO'-K * t 2
COMPUTE NVAF( O--NVAR**2
COMPUTE RSOD30=RGDt*2
PRINT FORMATS MS2.MSELS.MSERATIO.RSO,K,CROSSI TO CROSS6,RLSQ,KSO,RS0SQ,

RL (3)/
LI ST CAFES CASC ;=108/VAR I ATLE9-ALL/
REGRESSION METt 101)STEPW ISE /

VARIA1RLESVRSO,RL,f',NVAR,MSERATIO,CPOSSI TO CROSS6,RLSD,KSQ,RSDSD,
NVAR!SC/
REtGRCSSION MSERATIO(1I(:....00I.O.9) WITH RSO,K,NVAR,RL,
CA0991 TO CROSS6m1 RESID-O/

STATISTICS ALL
READ INPUT DATA
FINISH

Fig. 8. Regression Program--Log-Linear Model
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CCN!p4! OF CASE NUJMBR
SECHMij 1. SUPILtE R(ANAL CASKGT JOO P~3.87 P 9.9K 084. $E 22.591 risrs 22.591 M:FPATjO J.000
CROSSI 71.380 CROSS2 0 uIPSS3 3.148 cRjF 0 CROSS5 362.296CROSS6 0 RISQ 8226.30? XSe 0 NVAFR59 16. PSQSQ .619
CONTEN4TS OF CASE NUMBIER 2SEGNUM 2. SIMFLE~ REGANAt CASWGT .o .7 pt0.9K.2 0R4. M51 1.397 rSItS 22.591 MSEP4TIO 16.)49
CROSSI 71.380 CR0552 .016 CROSS3 3.148 CPOrS4 1.814 COS 6.9CR0556 .060 8159 9226.309 KsO 006prS 6 85055 36.76

CONTENTS5 OF CASE NUMBER 3 .0 VRO 1. PUO .1
SFQWUN 3. SttRFILE RIANAt CASW61 J.00 83 .8 O.9K.040 HV06 4. n3E *801 ! 3f*L 22.591 MSEPATIO ;3.203CROSS! 71.380 CFGSS2 .031 CR0303 3.148 crobS4 3.628 CROSCS 362.796CROSS6 .160 RISO B226.309 KSO .002 NVAFSD 16. PSGSQ .619
CONTEIIIS OF CASE NMBEFR 4SEONMI 4. SUPFLtE REGANo( EA5SGT 1.00 SO .1 L .K 094. MSE M.ug MsEtS 7.88 MSEPATIO 1.0
CROSS] e2.536 CROSS? 0 CflOSS3 3.640 .RsS 01RSS 6.79C R S 60 1 9 9 2 6 3 9 K S O 0 N V A S O 1 6 . R S S 9 .8 2 8
CONTEIIIS OF CASE NUMFER 5SF0609 5. SII^FltE REGANAL CAVG LWO PSO .1 t 9.9
K .020 POAR 4. 95 .88 Pt 7.988 PSALO 90.699~~~S 6 .5 6 T O S 2 .0 1 8 C R 0 5 3 3 .6 4 0 C 5 0 5 4 1 .8 14 C R O S S 5 3 7 . 9CROSS6 .060 RIS0 8226.309 KSO .00600 N53S 16. RSQso .828
CONTENTS OF CASE NUM8CR 6

SF91411?!~~ 
1. "UFI E.~L C 75 1000 850 q910 RI 10699

K .040 NVA8 4. ASE .280 VI~LS 7.088 PSEPoTIO 79.171CRO5Sl 82.536 Cr05S2 .0316 CR0553 3.640 CR24 3.2 OS 6?79
CROSS6 .160 RLSO 8276.309 cp00 o~Asg 368 CR50 3i.728

CONTENTS OF CASE NUMPER 7 ra.0 VR9 l. Roa .2
SEONJI 7. SULE REGiONAL CASVGT 1.0000 A5.194 Pt9,9K 0 N'JAR 4. 956 4.688OeS 4.8 SRAI soCROS1i 85.620 CROSS2 0 CRGSS3 3.776 t~s40 CR0555 362.796
CR0586 0 RLSO 9226.309 KSO 0 YSO 6. 5598?
CONTENTS OF CASE NIJNRER aSEMUM 0. SURFltE REGANAL CASV61 1.0000 94 A 0.9K .040 NVAR 4. MSE .96 S~S 4 RLEA~ 90.699CROSSI 85.620 CROSS2 .05 R05 376 CELS~ 3.629n36.CROSS6 .160 . LS 81508 82ISS0 

U2..02796O 6. R5

CP1NTFNTS OF CASE NM'9ER 9SFCNIIN q. SUMLEt Af 64114 r"IS45 1.0000 RI 94 82V.K .0O0 NVR.R 4. PI6 .. 94515 48 P.FAI 504CR S ! 5 6RO SSOS ? . 7 CAI '.53 3.776 7-756 CROJSSS 6 . 9C~sb .320 RtSO 62216.309 K50 .006 N.0050 16. 85050 36.796

CONUNTS OF CASE NUMR( 10 .9

K0 . S Ut R F t 4 .~~tC ~ ir 1 , o ~ 7 .9 9 8 P t 0 .6 9 9VI 1 07 609 17 W~.18? 95084710 1.000CROS! 0.79 R052 C.953 42 0 cresp's 362.76CROSS6 0 8150 8276.309 85 0 NVR16. ROO .996
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CC'lIENTS OF CASE NUIIOER 11
SEDNUA IT. SlIPFILE F.E&0N0L CASWGT 1.0010 Rso .99R RL 90.659
K .020 NVAR 4. 22SE .012 MtlES .187 2SEFATIO 15.583
CROSSI 90.510 CTOSS2 .020 CROSS3 3.992 chasS4l 1.914 CRnS55 362.796
CROSS& .000 ALSO 0226.309 KS9 .000 NVAk6SO 16. RSOSQ .996

CC1TENTS OF CASE KU0DER 12
SFONUN 12. STICFILE REGO?2AL COSNOT 1.0000 853 .998 RL 90.059
K .040 NVAR 4. 111E .008 P'EiSl .187 MSERATIO 23.375
CROSSI 90.518 Cfl0jS2 .940 CROSS3 3.59? C355 .628 CRA0TSJ 362.794
CR0556 .160 ALSO 8226.309 KSQ .00? NVAF~SO 16. ASQSQ .996

CO!ITENIS OF CASE NUMBER 13
SEONUH 23. SIIlE REGOITA'. CASWGI 1.0000 R53 .998 AL 90.699

K.000 NVAR 4. MOE .005 MSILS .187 IISEPATIO 37.400
CROSSI 90.518 CROSS2 .090 CR0553 3.99? rCl.534 7.256 CR0555 362.796
CF,OSS& .320 ALSO 8226.309 kSO .006 NARCSO 16. RSQSO .196

C04TENTS OF CAS! NUMBECR 14
SF06021 14. SUPFILE RESAfAL CASWGT 1.0000 ASO .708 RL 50.841
K 0 IIVAR 3. 2'qE 10.941 22sF2S 10.941 MSEPATIO 1.000
CR0551 35.995 CR0352 0 CR0553 2.124 C60534l 0 CFOS55 152.523
CROSS6 0 ALSO 2584.007 KSO 0 N04950 9. 85050 .501

COITENTS Or CALF NUIIRER 15
SCONIJU is. S2'RF2LE RE130'P. CASNOT 2.0000 850 .708 AL 50.841
x .015 NVCAR 3. ?22E 1.497 ?13FlS 10.941 P.SEPATIO 7.7'39
CA0552 35.995 CROSS2 .021 CR0553 2.124 CPO ,34 .763 CPosss 152.523
Cposs& .045 ALSO 2584.B07 iVS9 .000 450950 9. 85050 .5101

'2CNIENTS OF CASE NUIPER 26
s£ailum 16. 5!V Lj E FT4 MANX V T 1.0000 P950 .708 AL 50.942

K.020 NVA'R 3. ASE 1.119 ",![IS 10.941 M5[;,ATIO 9.777
CROSS 35.995 CROSS2 .014 CROSS3 2.124 El 0334 1.017 CRO3SS5 157.523
CR0556 .00 10 54.0 KSO .000 NV00650 9. 85050 .502

CONTENTS or CAr' NU'BER 17
SF04021 17. PPIFILE REGAIJAL CPSWGT 2.0000 ri50 .700 AL 50.841
K .040 NAR 3. 213F .5140 2ISELS 10.941 WSRATIO 29.!37
CROS51 35.975 CROSS? .028 CR0553 2.174 CCOFS4 2.034 CR0555 152.523
CROSS6 .120 ALSO 2584.807 KSO .002 NVA850 9. ASQSO .501

CONTENTS OF CASE NUMBER IA
SERNM 18. SLOFILE PERAHAL COSt-GT 1.000'0 PS0 .883 AL $0.942

K 0 2VCR 3. 223E 330 SEIS 3.21SEAI .000

CPOSSI 44.093 CRS32 0 CQMSS 2.649 tRSS4 0 CP0SS5 152.523
CR0SS6 0 ALSO 7504.807 "ll 0 NVARSQ 9. ASOSO .780

CONTENTS OF C/9'UIIFP 29
SF021021 19. surir itE PFGA'IlAL (AsOT 1. V100 Icq .003 AL 50.042

K.025 NVAR 3. NEE .454 22CL S 3.310 HSERATIO 7.291
CROSSI 14.573 CPOSS? .013 C90553 2.649 CP05S4 .763 CROSSS 152.523
CR0556 .045 ALSO 2504.037 k50 .000 NVAASO 9. 85050 .780

CONTENTS Or CAFE IIItNRCR 20
SF04021 20. SUEIPF E HANA', CASVGT 2.0000 n30 .883 AL 50.841
K .020 2100 3. WIE .339 ? ILS 3.310 WSRATIO 9.764
CR7552 44.P93 CROSS? .020 CR2'5sl 2.649 CW0CS4 1.017 CR0355s 157.523
C170S56 .060 PLSO 2584.007 ESO .000 N600750 9. ASOSO .780
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CONIFNIS OF CASE NUMBER 21
SEQhUM 21. SURFILE REGTAL crAsIEo 1.0000 RSO B9R3 RI 50.841
K .040 HOAR 3. 415K .170 PSELS 3.310 MSEPATIO 19.471
CROSSI 44.893 CROSS? .035 CROSS3 2.64? CFOSS4 2.034 CR0555 152.523
CROSS& .120 R150 2594.907 KSO .002 NVARS9 9. RSOSO .790

CONTENTS OF CASE NUMBER 22
SEGNUA 22. SUBFILE REGAIJAL CASHOT 1.0000 PSrT .996 RI 50.841
K 0 NVAR 3. ASE .109 MSELS .109 XSEPATIIT 1.000
CROSSI "0.630 CROSS2 0 CROSS3 2.988 CROSS4 0 Cp.OSS5 152.523
CROSS6 0 RISO 2584.807 KSO 0 IVARSO 9. RSOSO .992

CONTENTS OF EASE NUMBER 23
ScomU 23. SUPFILE REGANAL CASROI 1.0000 ASO .996 RI 50.941
K .0)5 NVhiR 3. HSI .016 PISElS .109 MSEPATIO 6.912
CROSSI 50.630 CROSS? .015 CROSS3 2.988 CR0554 .763 CR0555 152.523
CROSS& .045 RLSO 2584.807 RSO .000 NVARSO 9. RSUSO .992

CONTENTS OF CASE NUMBER 24
SIONUM 24. SUIFILE RECANiL. CASRST 1.0000 p~g q996 RI 50.e41
K .020 HOUR 3. MSE .012 WSLS .10? HSERATTO 9.033

CR0551 50.638 CROSS? 02 CR0353 2.988 CROSS4 1.017 CROSSS 152.523
CROSS6 .060 RISO 2584.307 KSD .000 NVARSO 9. RSOSO .992

CONTENTS OF CASE NUMPER 25
S(TTIUM 25. SUBFILE REGANAL CASI16T 1.0000 RSG .996 RI 50.941
K .040 HOAR 3. IISE .007 V~ELS .109 MSERATIO 15.571
CROSSI 50.633 CR0552 .00 CROSSS 2.988 ECOS54 2.034 CR0555 152.523
CROSS6 .120 RISO 2584.e07 ISO .002 IIVARSQ 9. RSOS9 .992

CONTENTS OF CASE NUMBER 26
SE9NUM 26. SIJEFIE REGANAL CASWGI 1.0000 Rso .798 PL 9.342
K 0 NOOR 4. MCE 1.617 415115 1.617 NSF.RATIO 1.000
CR0551 6.657 CR0552 0 CROSS3 3.192 CR0551 0 CROSS5 33.368
CROSS6 0 R158 69.589 YSO 0 NYARSO 16. A5MU .637

CONICIIIS OF CASE NtVIRER 27
SEONUI 21. SULFILE REFONAL CASNOT 1.0000 Rso .779 RI 8.342
K .070 HOAR 4. MSE .854 415515 1.617 MSEPATIO 1.873
CROSSI 6.657 CR035 .016 CROSS3 3.192 CROSSI .167 CROSS5 33.368
CROSS6 .080 ALSO 69.589 K SO .000 NVARSO 16. RSQSQ .637

CONTENTS OF CASE NUMBER 28
SIMLO 28. SUP IILE REGANAL EASWGT 1.0000 85? .798 RI 8.342
K .040 HOOT 4. MSE .588 41!ELS 1.67 MSERATIO 2.750
CROSS! 6.657 CROSS? .032 CR0553 3.192 CR0554 .334 CR0555S 33.3.08
CROSS6 .160 RISO 69.589 tSO .00? NOORSO 16. RSOSUT .637

CPONTEN7S OF CASE WIOPER 2?
SEONUM 29. SULFItE RICAN24. CASW6T 1.0000 650 .929 RI 9.342
K 0 NOOR 4. MSE 1.294 Kil51 1.294 MSERATIO 1.000
CR0551 6.916 Cr0552 0 CR0553 3.316 [UOSS4 0 CR0555 33.368
CROSS& 0 8150 69.589 KS9 0 HYARSO 1b. RSOSO .687

CONTENTS OF CASE 'UlFER 30
SEONUM 30. StI LII RESPRI MilNGT 1.0000 SI) .929 RI 8.342
K .020 NVAR 4. M , Z .681 Mr.CI S 1.294 MSEPATIO 1.092
CR13551 6.946 CR0952 .017 DOSS3 3.31& CFlSS4 .167 CPOSS5 33.369
CR0556 .000 RISO 6q.50 la 5IS .000 NVARSD lb. RSQSO .687
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CON4TENTS OF CASE NUPER 31
SEQN 31. SUSFILE RECCAI0L CASWOT 1.'00 RSO .929 FI 9.342
x .060 NVAR 4. MSE .361 MFEIS 5 .294 MSERATIO 3.584
CAOSSI 6.916 CROSS? .050 CROSS3 3.316 CF0S4 .501 CROSS5 33.369
CROSS& .240 RLSOl 69.599 ESO .004 2JVAQS9 16. AS9SO .697

COAIENTS OF CASE NUPIER 32
SEomUN 3?. SUpFILE REFOUAI CASWGI 2.0000 RSO .931 RL 9.34?
K 0 NVAR 4. ASE .449 PSELS .448 HSIRATTO 1.000

CROSSI 7.766 CEOS 0 CROSS3 3.724 CPIIS54 0 tR0SS5 33.369
CROSS6 0 RLSO 69.589 KSQ 0 NVARSD 16. ASOSO .867

CMITENTS OF CASE NUMPER 3
SE94(um 33. SUPFILE REGANAL CASNOT1 2.0000 RO .931 RI 9.342
K .020 22069 4. (ISE .237 PSEIS .448 (ISEPAIO 1.890
cnROSSI 7.766 CRCSS2 .0(9 CF0553 3.724 CROSS4 .161 CROSS5 13.309
(.POSS6 .080 RLSO 69.599 KS0 .000 NVARS9 (6. HOWS .867

CONTENTS OF CASE OLJNPER 34
sEoqUK 34. SUPFILE REGANAL CASVGT 1.0000 OSO .931 RL 9.34?

C.060 RVAR 4. KSE .126 hSIS .449 (ISERATIG 3.556
CROSS) 7.766 CROSS? .056 CR0553 3.724 CR0554 .501 CROSS5 33.369
CROSS6 .240 RISO 69.599 Rso .004 NVARS9 16. RSQSO .867

CONTENTS OF CASE 22029CR 35
SEGNUM 35. SMOILE REGA2JAL CASNOT 1.0000 RSTi .991 RI 8.34?
K 0 NVAR 4. MSE .018 21E15 .0(9 (ISEPATIO 1.000
CROMS 8.317 CROSS? 0 CRO5S3 3.988 CR0554 0 Cq0555 33.369
CROSS& 0 R150 69.589 KSG 0 NYAPSQ (6. RSOSO .994

CONTENTS OF CASE IUIBER 36
SEC2U21 36. SMOILE RLGANO! CASNRT (.0000 Elso .997 RI 9.34?
K .020 NVAR 4. ((SE .010 PSILS .029 MSERAIO (.800
CROSSI 9.317 CR035? .020 CROSS3 3.986 CROSS4 .167 CRCS5. 33.360
CROSS& .080 RISO 69.J89 KSO .000 W.'ARSO 16. RSVSQ .9 14

CONTENTS OF CASE NUMFBER 37
SEGNUN 37. SMOILE RE0ANIA1 CASVGT I(.0000 Rt*3 .997 RI 9.34?

K.040 tIvATR 4. 215! .007 rs[CS .018 ((SERATIO 2.571
CROSSI 8.317 CROSS? .040 CRO553 3.908 fpl~S4 .334 CROSSS 33.368
CROSS6 .160 P150 69.439 KSO .002 NVAR30 26. RSOSO .994

COIITENTS OF CASE NUMPER 38
SE02402 38. SURFIE REGi'tAL £65600 1.0000 ps0 .704 RI 7.63?
V 0 NVAR 3. PISE (.090 ((SEIS 2.670 ((SE86010 1.000
CROSSI1 5.373 CPOSS7 0 CROS53 2.12 2 S054 0 CROSSS 22.996
CROSS6 0 8150 58.247 VS9 0 NVAASO 9. RS0SQ .496

CONTENTS OF tAr'T Ntlt 3q)
SEONUM1 39. SLUORTLE R r6UAI CASWG0 1. 0000 Pso .704 RI 7.632
K .005 NVAR 3. H(SI 1.445 t((SctS 1.690 ((SEPATTO 1.270
(ROSSI 5.373 Cr~os? .004 CROSS 2.112 WR514 .0SR CRAMS 22.096
CROSS6 .015 RESO 50.247 t50 .000 NVARS 9 ROSOS .2296

CONTENTS OF CASE NIJKPER 40
SED1(IUH 40. SltAR 11 E REC.'lAL CASUT 1.0000 P(SOG0 RI 7.63?
K .010 NOAR 3. ((SE 1.008 ((SEtS f.670 ((SERATTO 2.677
CUOSS2 5.173 CEISS? .014 £00553 2.112 cpT'4 .153 EPDOSS 22.096
CR0556 .060 8150 50.247 )-S0 .000 WVOITSQ 9. RSQSQ .496

76



CONTVITS OF CASE NUMBER 41SEQNUN 41 SULFILE RESANAL CASWGT 1.0000 858 .704 PC7.3
C K S 5 .3 07 3. 03 IS 2 0 S I 1 .6 0 A S E A T O .4 5 0CSS .3 CROSS2 .141 CrOSS 2.112 CR0354 1.526 CR055 22.896CROSS& .600 ALSO 58.247 KSo .040 NVARSO 9. 85858 .496

CONTENTS OF CASE NUMBER 42
KE NU 4. SUPFILE REGANAL CA5400 1.0000 RSO .804 RI 7.632K0 flVAR 3. MSE .951 MFLS .952 SRII .0CROSS! 6.136 CE.OSS2 0 CROSSJ 2.412 CRCSS4 0 CR355 22.906

CRS60 ALSO 58.24? Eso 0 NYANSO ?. RSOSQ .646

CONTENTS OF CASE NUMJIBER 435E8111.J 43. StOFILE RE6ONAL CASWOT 1.0000 PSO80 I .3K .005 NV AR 3. MSF 83 !SI .804 ASPt2 7.632
CROSS& .1 CALSO 5.047 CROSS3 2.412 CROSS4 .036 CROSSS 22.86CROSS6o .05oSO 5.4 oO.0 NVAASQ 9. RSQSQ .646

CONTENTS OF CASE NUMBER 44
S19mum 44. SMFILE REGRNAL thSWGT 1.0000 RFD80 I .3
CK SS . 206 NRS 2 3. S F .567 MS LS .951 XSERA OI 1.0 77
CROSSI .060 C s .016 CR053 2.412 CROSS4 .153 CR0S555 22.096CR056 .00 919 58.247 KSO .000 NVARSO . 909 .4

CONTENTS OF CASE NUMBER 45
SHRUMI 45. SUBFIE REGANAL CR52160 AS00 85

K 10 NA . ME.804 RI 7.632K . 2 0 11 083. NS .190 P SE L S .9 5 1 M S E R A IO 5 .2 8 3
C R O S S 6 .3 60 C O S 0 6 C 0 5 3 2 4 ? C O S .9 16 C RO S S S 22 .8 96ALSO 36 95 58.247 kSQ .014 IIVAASQ 1. AMDS 164

CONTENTS OF CASE NUMBER 46
SEDUJUM 46. S11!4 ILE RESANAL riuSITO 2.0000 R5SO0 I .3
KR SS 0. 6 IUR 3. U .423 MSE 15 .423 MSEPA TO 1.000CROSS6 6.0 R05 CR0553 2.700 CrOSS4 0 CR0S55 2.9CRAL 0 RSO 56. 247 ESO 0 NVARSQ 9. RSOSG 2.890

COITERIS OF CASE NUTTBER 47
SEONUN 47. SUPFILE RESANAL CAS GT 2.0000 85PS0 I .3K .020 12009 3. MES .252 PELS .423 MSF:TI 2.672
CROSSI 6.869 CROSS? .019 MUMSS 2.700 LPOISS4 .423 CR0555I 21.69
CROSS6 .060 RIS9 58.247 ES 00 NO .5 RSOS55 2.890

SCQNIN 48. SUIFrIiE REGANA. CU7NGT 2.00.)o RFD90 I .3K.4 OR3. liSE .179 ISELS .423 WFERATIO 233CR0552 6.059 CvR052 .03S Cr r55,S3 2.700 CROS4 .35 C05 2.63
CR0556 .120 ALSO 58.247 tVSo .002 NVARSO . 85955 2.890

CONTENTS OF CASE NUMBER 49
SEONUM 49. Stiff ILE REGAIJAI CASNOT .0' P5.95 R7.3K 0 NOiR 3..S '000 P501 .97s RsLor.o
CROSS ! .9 C 0 5 C R053 23 6s CF9SS4 0 CR 05M 22.896C060 IQ 58.247 kso 0 NVARS0 9. ASQSO .990

CONTENTS OF CASE NUMPER 50
SEGN'U" 50. SUE F ILE REGAIL CASNGT 1.0000 S.95 I762
KR rS 7 .59 0 CNVAR . MS .0 0 SfIS .017 NSERA I O 1.700C R S ! 7 54CR O SS .0 07 C R O S S 3 2 .5 R 0 5 4 .15 3 C R 055 2 2 .946CR56 .6 EO 59.247 kSO .000 NVARSO 9. RSOSO .990
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CONTENTS OF CASE NUMBlIER 51
SEN 51. SUrFILE REGANAL CASWGT 1.O00 ASO .995 RL 7.632K .040 NVAR 3. XSE .008 PISFIS .017 ASERATID 2.125CROSS! 7.594 CROSS2 .040 CR0553 7.9ri5 CROSS4 .305 CROSS5 22.096CROSS& .120 ALSO 59.24) IKSO .002 NVAPSQ 9. RSQSQ .990

CONTINS OF EASE NUMB8ER 57
StaQllm 5?. SUVFILE REBANAL CoSVsIG 1.0000 R50 .932 IL 1.536r 0 WAOR 4. IISE .070 MStLS .090 KSE.0A 0 1.000CR0551 1.278 CEOS 0 CPOSS3 M.28 CFOSS4 0 CROSS. 6.144CR0556 0 Also 2.359 KSO 0 NYARSO 16. 95SDis .692

CONTENTS OF CASE NUMBRER 53SEANON ss. SUHrIiE REGANAL CASVOit I.ol P~ .632 RL 1.536K .040 NVAR 4. MSE .O8? MSFIS .090 MSEPATIO 1.090CROSS! 1.279 CROSS? .033 CR0553 3.320 Cr0554i .061 CAOSS5 6.144CROSS6 .160 ALSO 2.359 ).So .002 NYARSO 16. RSOSO .612

CONlENTS OF CASE NUMBER 54
SEQNuI4 54. St'Ef1t5 REGANAL CASIST 2.0000 RS9 .832 RL 1.536K .120 WVAR 4. MSE .06 KSELS .090 PSEPATIC 1.041CROSS! 1.278 CROSS? .100 CR0553 3.329 CR0554 .194 CR0555 6.144CR0556 A48 lRso 2.J5? KSO .014 NVARSO 16. RsSQ .692
CONTENTS OF CASE NUMBER 55

SEIN 55. SUPFILE REGANAL CDWIS 1.0000 Rso .8.12 RI 1.516K .380 4009 4. flSE .154 MSCLS .090 MSERATIO .504CR0551 1.278 CROSS2 .316 CROSS3 3.310 190554i .584 CR0q55 6.144CR0556 1.520 ALSO 2.359 rso .144 IIVARSO 16. AMDD .69?
CONTENTS OF CASE NUMBER 56

SENN 5. SW0IE MANAI 105K51 2.000 o .909 RL 1.536K0 NI0IR 4. 11SF .014 11SFLS .044 MSEPATIO 1.000CpOSSI 1.395 CPDS52 0 [POSS3 LVb2 CROISS 0 CPPSS5 6.144CROSS& 0 ALSO 2.359 r 25 0 NYARSQ lb. 95959 .824

CONTENTS OF CASE 'UtIPER 575W:M 57. SI'EF ILE REGANAL CAS96T 1.60O0 R57 .908 Al. 1.536K .040 N6009 4. ?'SE .042 NSELS .044 KIEPATIO 1,048CROSS! 1.39S CR0552 .036 CROSS3 3.63? CROtS4 .061 CR0355 6.144
CR 6 .160 R159 2.359 ESO .00? NVA959 t6. RSQSO .824

CONTENTS OF CASE NUMBAER 58
SFQNUl 58. SO'fILE REGANAI. CASNOT 1.00~0 ps .908 Pt1.3If .000 4004 4. "tE .047 lISE(S .044 "SErA92O .736CR0551 2.395 CPUSZ'2 .013 CR0553 3.632 cpo0sS4 .123 CRO3SS5 6.144CROSSS .320 RLSQ 2.359 KSO .006 404930 16. ASOSO .824
CoTTENTs OF CASE NUMBER 11

SENN 59. SUrFILE RERAITAL CASUOT 2.3000 R~r .992 AL 1.536K0 NOT4. HSE .004 115(15 .004 MSEF:ATIO 2.000CROSSI, 2.524 CRc0552 0 CR0533 3.968 Cr3554i 0 CR(TSSS 6.144CROSS6 0 ALSO 2.359 k50 0 Ny4PS8 26. RSQSg .984
COMMINT OF CASE NUMBRER 60
SE04LMn 60. SLRF ILE 9(6120 EAVS 1.0000 Rso .992 I1.3K.040 4V09 4. PISt .007 I sEIS .04 SEPAIIO .571CROSS! 1.524 CR0552 .00 rpogsj 3.968 CPOS54 .062 CROSSS 6.144CR0356 .160 92.59 2.359 Irso .002 Wilpso 16 kSPlS9 .904
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CO0'ITENTS OF CASE NUM1PER 61
SEQNUN 61. SUPFILE REGANAL CASWOT 1.10000 RSO.9? L .3K 20 N(~4. ?ISE .021 ft5((S .004 MSEIATIO .190CR0552 1.524 CROSS? 09 CROSS3 3.968 CROSS4 .154 CRC5S55 6.144CROSS6 .400 ALSO 2.359 rSo .010 NVARSO lb. PSOSO .984

CONTINTS OF CAoSE NUMB~ER 6?
SER9lUN 62. SIJWILE RESANAL CASM6 1.0000 ;sq .Lq1 PL .430K 0 NVAR 3. MS( .349 HSELS .348 MSEPATIO 1.000CROSSI 1.246 EPOSS2 0 CROW5 2.043 CrOSS4 0 CF.0S55 5.490CROSS6 0 ALSO 3.349 KSO 0 NVARSO 9. RSOSO .464

CONTENJTS OF CASE NUI4PER 63
SEONUH 63. Stt',F ILE REGANAL CA~o 5 ~ oo RS2 .I8 1I0.0A

K.040 HVOR 3. mst .201 ASELS .1.48 MsCLAlla 12.12CROSS! 1.246 CROSS? .0?? CRVSS3 2.043 CPOIS4 .071 CROSSS 5.490CROSS& .120 RLSO 3.4 fSo .002 NVARSQ 9. PSOSO .464

CONTENTS OF CASE NUMBIER 64
SEONUN 64. SI!OFILE REGANAL CASWG? 1.0000 65 66 I .3K00 VR3. PSE .237 MSIS .346 NSKFATIO 1.466CROZS1 1.246 - CROSS? .054 CEDSS3 2.043 CROSS4 .146 CROIS 5.490CR0596 .240 RISO 3.349 tso .006 NVARSO 9. MSG .464

CO)NTE.NTS OF CASE NUMBIER 65
SEONUA 65. SUBFILE REGAIIOL CoSWGr 1.0000 P 63 4 263K.120 94V0R 3. PSE .2(6 Ki.[s .349 PSEFATIO 2.689CROSS! 1.246 CROSS? .02 1S; .043 c~OsS4 .220 CR0555 5.490CROSS6 .360 RLSO 3.349 S9.024 W.'Apsq 9. RSaSo .464
C0O4TENTS OF CASE NIUM0ER 66 RGNL C~? 200 ~ 99 R .3

K 0 NYA 3. NS .069 K ~ffs .069 MSE PA II O 1.000CR51 1.663 CROSS? 2 ~lS 2.727 CUT!C4 0 CROSS5 5.490CR0556 0 6159 3.349 KSO 0 IIVARISO RSSDO .826
CONrrNrS OF CASE NUIIOER 67
SCONUM 61. SUPFILE 9EGA44L CASWGT 1.0000 p5 90 I .3K.020 AR 3. RSE .061 SI 09 NEAI .3CROSSI 1.663 CROSS2 .028 CFOSS3 2.77? C10354 .031 CR0555 5.4q0CR0556 .060 RLSO 3.349 KSO .000 NYARSO RSOSQ .626
CONTENTS OF CASE NUMBER 68
SEONUN 68. SUfOFILE RiGAIIAI. CASMGT 1.0000 653 .909 RI 1.830K .060 NVA'R 3. NSE .052 2IqEIS .069 KSFRATO 1.311?CROSSI 2.663 CP0552 .055 CROSS3 2.727 cR0,554 .210 CPO0555 5.490CROSS6 .160 P1SO 3.349 rSo .004 NVAMS 9. RSQSO .626
C04TINIS OF CASE NUMBRER 69
ScalkInI 69. SUAF2IL RIC.AWL! cr:KGT 1.0000 REID94 RI2.3K VR3. IMSE .004 f! 1l.5 V04 ftsE9022 1.0CR0551 1.819 Ck~qS 0 CR0553 2.982 Cril S54 0 CR0555 5.490CROSS6 0 62.5 3.349 WSO 0 NVAR050 9. A~SO .98
CONTENTS OF CASE NUMNBER 70SE Pflm 70. SIRF ILE RCOO'JOL COSOST 2.0000 R S9 .?94 RI 1.830K .020 NVAR 3. TISE.04 NOS.4 SRl1 200CR55 .019 CROSS? .020 CR0553 2.56? CR0554 .037 Cr0555s 5.490CROSS6 .060 6159 M.49 rSO .000 60000 I. PSOSO .909
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CONTE14TS Of CASE WIPE9R 71
SEQIIUM 71. SUbFII.E RE0,ANAL rASvGT 1.069 R!U .994 RLiX

K 90 NWTR 3. Tt E .004 MSFIS .004 MiFSRATI 1.000
COOSSI 1.611 CROSS2 .040 CROSS3 782 CR0554 .073 CROSSS 5.490
CR0356 .120 RLSQ 3.349 K59 .002 NYARS9 9. 95959 .gee

CONTENTS OF CASE KU~iIER 7?SF94014 7?. SUPF IE RESINAL CASWGT 1.0000 RSG .526 RI. 119.772K VR2 SF 27.77? PiIctS 27.772 MSEPATIO 1.000CRKCS3 63.000 CROSS? 0 CROSS3 1.052 Cf.0S54 0 CRO555 239.544
CR0556 0 9159 14345.332 159 0 NVARSP 4. 95059 .277

CONTENTS OF CASE NUMBER 73
SCQNUM 73. SU~rILE REGANAI CO.SWGT 1.0000 959 .5?& RI 113.112K .005 NVAR 2. PiSE 6.2 TISELS 27.772 IIS[PAfjO 4.464CROSS[ 63.000 CROS .003 CROW5 1.05? CR0554 .599 CR0555 239.544CR0556 .010 RLSO 14345.332 KS9 .000 NVARSQ 4. RSQS9 .277

CONTENTS OF CASE NUMBER 74
SEQNUN 74. SUBFIIE REGANAI CASWGT 1.0000 PSO .526 R. t119.72x .010 NVAR 2. XSF 2.891 MSELS 27.77? MSERATIO 9.606CR0555 63.000 CROSS? 00 CROSSJ 1.052 CROSS4 1.198 CRQSSS 239.544CROSSb .020 9150 14345.332 KSG .000 NVARSQ 4. RSOSD .277

CONTENTS OF CASE NUMBER 75
SEONUA1 75. SU91ILE RESANAL tAS 51 1.0000 R~rQ .526 RI l11.772x .025 NVAP 2. MT1E .825 X5115 27.772 MSERAIIO 33.6&3CR0553 63.000 CROSS? .013 CRO^553 1.052 CRO554 2.994 CROSSS 239.544CRO5S6 .050 RLSO 14345.332 KSQ .001 KVARSD 4. RSUSO .277

CONTENTS OF CASE NUMBE9R 76
SF04014 76. SLIBFItE REGANAL COSNGT 1.0000 pSQ .744 RI 119.7?t 0 WVAR 2. Me[ 9.996 MSELS 91199 "SERATIO 1.C00CR0551 89.110 CR0552 0 EPOSS3 1.488 CR0554 0 CROSSS 239.5!4CROSS6 0 RISQ 14345.332 ISO 0 NVARSO A. RSQSQ .5

CONTENTS OF Cn~E mUTIBER 77
SfaNun 77. SUIJEIE REGA1AL CASNOR J.0000 P9 .744 9L 1.11.1 VR2. NSE .614 IISELS 9.999 NEEATIO 16.283CR0551 99.110 CROSS? .011 CR0353 1,4e8 CPOSS4 1.797 CR0555 239.544CR0556 .030 9159 14345.332 159 .000 NVARSO 4. RSMS .554

CONTENTS OF CA.;E OWIRER 79
5(96014 76. SUPFIE REGATTAL CASIO3T 1.0006 kEQ .744 OI 111.772K .030 PA4R 2. hSF .78 sts 9.998 "SEPATIO 43.B51CROSSI 89.110 CR0552 .022 CRossl 1.4a6 CR0554 3.593 CR0555 239.544CROSS6 .060 RLSO t4345.33? "D9 .001 NVAITSO 4. RSOSQ .554

C0O41INTS OF CASE NUMBER 79
SERNUN 77. SIIRFILE REGANAL C;AWT l-OOAO 950 .144 91. 1)9.772t .040 PYAR 2. KES .115 15F 9.999 IISERAID B6.937CROSSl 89.110 CRS112 .030 1003S53 1.499 WR554 4. 7ql CR0555 239.544CROSS6 .000 RI50 14.145.332 ).So .002 N40050 4. RSQSQ .554

CONTENTS OF CASE NUMBE9R 90
ston301 90. SUBFTLE REGANAL CAWTG 1.0000 RSQ.69 RI 119.772K R2, WS S.401 K4tIS 3.402 liSERAIIO I.O00CR0553 l06.qS6 cros52 0 CR0553 1.796 CAOS54 0 CROSSS 239.544CROSS6 0 p150 10345.332 k50 0 10R5Q4 995 .797

80
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CONTENTS OF CASE NUMBER PI
SEGNIJM III. SUiRFILE REGAN4AL CASWGT 1.0000 RSO .893 RI. 119.772.015 NVoo 2. 12SE 209 NSCLS 3.402 NSEPArto t6.278CROSSI 106.956 CRVOS? .013 CR0553 1.1186 Cr(OSS4 1.791 CR0555 239.544CR0556 .030 RISC 14345,332 KS9 .00 NARSQ 4. RSQSG .797

CONTENTS OF CASE MURDER 82
SECNUM 82. SUBFILE REGANAL CASW6 1.oo Sg .893 R. 119.772r .030 NVOR 2. PSE .078 "SELS 3.402 MSEPATIO 43.615CROSS! 106.956 CR0552 .027 CR0553 1.11Th CR0554 3.593 CR0555 239.544CROSS& .060 RISC 14345.332 t58 .001 YVARSQ 4. R5059 .797

CONTENTS OF CASE NUMBER 83
SHRUM 83. SUPFILE REGANAL CASWGT 1.0000 RSO .99 RI 119.772K .045 N108 2. 12SE .044 NSELS 3.402 MSERATIO 77.319CROSS! 106.956 CROSS? .040 CROSS3 1.786 CROSSI 5.390 CROSSS 239.544CROSS6 .090 RISO 14345.332 KSO .002 MYARSA 4. RSOSR .197

CONTENTS OF CASE NUMBER 04
SEONVX 84. SUPFILE RESAMAL CASGT 1.0000 RSQ .990 RL 119. 772K0 NIAR 2. 12SF .278 KSELS .278 WSERAIIO 1.000CROSS! 110.574 CROSS? 0 CRO593 1.980 CR0954 0 CR0555 239.544CROSS6 0 RISC 14345.332 KSO 0 NYARSQ 4. RSOS9 .980

CONTENTS OF CASE NUMBER 95
SF06012l 85. SUBFILE REGAMAL CASWO 2.0000 RSO .990 RI 119.772K .010 MOOR 2. 12SF .011 MSEIS .278 )ISEPATIO 16.313CROSS! 189.574 CROSS? .010 CROSS3 1.980 CR0554 2.198 CR0555 239.54CROSS6 .020 R150 14345.332 * KSQ .000 NVARSO 4. RSOSI .980

CONTENTS OF EASE KUMPER 86
SFQIWK 86. SURtFlIE REFAMAL CASVGT 1.0000 RSO 90 R 1.7K.025 &'VPR 2. NSF .009 PISELS .278 MSERATIO 30.599CROSS[ 118.514 C 0*352 .025 CR0553 I~a~ CR0554 2.qq4 CROSSS 239.544CR0536 .050 RISa 14345.332 KS2 .002 NVARSO 4. ISQSQ .980

CONTENTS OF CASE NUMBER 87
SF96012 87. ;1114ILE RESANAL CASVGo 1.00 ISO .990 RL 1129.772C 0 4 N A R2. 6 S .0 0 5 1 2 5 ( 1 5 .2 7 8 N S E P A T I O 5 5 .6 0 0CR95 29.574 CROSS?2 .040 (00553 1.?80 CROSS4 4.792 CR0555 239.544CR0536 .080 RISO 14345.332 KSO .002 NYARSO 4. 1505 .90

C0141IN79 OF CASE NUMIIER 88
SECHUR at. Sp'PrI11E REGANALt (0561 J.0(0 8 .740 RI 13.424K0 22979 2. MSE 2.236 flslis 1.236 NSEPATIO 1.000CROSS! 9.934 CROSS? 0 CR0553 1.480 C0S0 CR055 2691CR0556 0 RISC 180.204 ISO 0 NVARSQ 4. tRS 2.848

CONTENTS OF CASE NUMBER 89
sEONlUM 99. S1PFIL R(rgillt CASY'SiT 1.0000 k50 70 RI1.29.005 NUIP 2. MF MI 7403 MRAT 13.42CROSSI 9.934 C05.4 CR053? .1110 CR554s !.016 WCRSS 12491CROSSi .010 RISC 9.0 S .000 NVR . ROSO5 2.549

CeNTENTS OF CASE NUMBER 90 8.0 o 00 N RS4, SO .8
SFORN 90. SIPF I[[ Rt6ApN~t CA SUGT r p 74 I 3.K .025 NVAR 2. N-E.45IfI 1.740 R511 13.624CRSI 9.914 CR0552 .019 CPr05s53 1.605 CR0554 .336 cCl:Sss 26.818CROSS6 .050 1150 180.204 IrSQ 02 NASO4 9
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CONTENTS OF CAlSE NIJMPER 93
SEONIJM 91. SUPFILE REGANIAL cf.61 1.000~0 PSG .740 RL 13.424f .040 ItTOR 2. NSE .273 AEELS 1.136 mSEFATI 4.161CROSS! 9.934 [CrSSZ .030 CAOSS3 1.400 C FOSSe .537 CROSS5 26.949CR0556 .090 ALSO 180.204 KSO .002 NVARSO 4. ASOSO .549

CONTENTS Of CASE N~UMBER 92
SEOIIUK 92. S)1F I E REGANAL C(,SW6T 1.0000 RSO .863 AL 13.424K 0 NVhiR 2. KI .505 MSELS .505 NSERATIO 1.000CROSS! 11.585 CROSS2 0 CROSS3 1.726 CR0594 0 CR0555 26.948CROSS6 0 RLSO 180.204 XSQ 0 NVARSO 4. AsaSO .745

CONTENTS OF CASE NUMBER 93
SEQNUM 93. StIIFILE REGAldAL CASWGT 1.0000 ASO .863 AL 13.424K .005 N00R 2. flSE .391 MSELS .505 MSEPA1IO 1.292CR0551 1-M5 EPBSS2 .004 CR0553 1.726 CR0554 .07 CROSS5 26.849CR0556 .010 RLSO 180.204 KSQ .000 NVARSQ 4. ISOSO .745

CONTENTS OF CASE NUMBER 94
SEOAN 94. 51i4FILE REANAL CASNST 2.0000 Rso .963 01. 13.424K .020 NVAR 2. MSE .224 MSELS .505 ASERA110 2.254CROSS! 11.5e5 CPOSS? .017 CROW5 1.726 CR0554 .268 CROSSS 26.P49CR0556 .040 ALSO 180.204 KSO .000 NVARSO 4. RSQSO .745

CONTENTS OF CASE NUMBER 95
SEONUN 95. SURFIIE REGANAL CASWOT 2.0000 PS9 .863 RL 13.424K .040 NVITR 2. MSE .115 ? SEtS .505 SEAI 3.4CROSS! 22.585 CROSS? .035 CR0553 1.726 CPOSS4 .537 CROSS5 26.84eCROSS6 .080 ALSO 280.204 K5o .002 NVARSO *4. ASOSO 1745

CONTENTS OF CASE NUII8FR q6
SEQVNM 96. SUFFILE AESGlIAL CAS4sI 2.0000 RSG .90 L 13.424K 0 NY.'R 2. MSE .032 MSELS .032 MSEPATIO 1.000tRvisl 13.2i0 CRDSS2 0 CR0553 2.980 CROSS4 0 CR0355 26.89CR0556 0 ALSO 180.204 K50 0 NVARSO 4. RS&SO .980

CIONTINTS OF CASE NUMBER 77
SICONIN 97. STLVILE REE614AL C1546! 1.0000 PSG .990 91 13.424K .005 NVAR 2. MSE .0145 NSELS .032 I4SERATtO 1.290EPOSSI 13.290 CROSS2 .005 CR0553 2.980 CR0554 .067 CR0555 26.948CR05536 .030 ALSO 180.204 K50 .000 NVARSQ 4. RSOSO .980

CONTENTS OF CASE 4W~ER 98
SEONUM 99. s1'TrTLE REAflL CASOGT 1.0000 PSO .990 RL 13.424K .015 NVAR 2. HSI .017 WSLS .032 PSERATIO 1.892
Co0s51 13.290 C;(CS? .025 CR0553 1.980 CRWS4 .201 CR0555 26.848CROSS6 .030 RLSO 190.204 rso .000 NVARSO 4. A5059 .980

CONTENTS OF CASE NUMBER 99
SEONUM 99. SUBFILE AWIAt CAS461 1.0~ on) 11 .990 AL 13.424K .030 RVAR ?I. K -Oil ME1 251 .031 lisRA10 2.9olCR0551 23.290 CROSS? .030 (ROSS3 1.9n0 CR0554 .403 CROSS5 26.e48
CR0556 .060 ALSO 100.704 KSO .002 NVAI(SO 4. HOW3 .990

CONTENTS OF CASE NUMBER 200
SE4I 100. SMAILE REGARlAL CAS6GT 1.0000 Aso .714 RL 2.196K0 NVAR 2. NSF .294 PISciS .194 MSERATIO 1.000CP0552 1.569 CROSS? 0 CROSS3 1.428 CROSS4 0 CROSS5 4.392h

CR0556 0 ALSO 4.822 ISO 0 KYATTSO 4. 490.510
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CONTENTS OF CASE NUMPER 101
SEONU 202. SUAFILE RESANAL CASNOT 2.0000 R~a .714 AL 2.196
K .005 %IVAR 2. 245E .197 %SfLS .194 MSEPATIO 1.037
CROW5 1.569 CRO552 .004 CROSS3 1.478 CPOSS4 .011 CROSS5 4.312
CROSS6 .010 ALSO 4.922 KSO .000 NVARSO 4. P5959 .510

CONTENTS OF CASE NUMBER 102
SEONUM 102. SL'EffILE AEGANAL CA5002 2.0000 ASN .714 Al. 2.196
K .020 WVR 2. ASE .170 MSELS .194 MSERATIO 2.241
CROSSI 2.5&9 CROSS? .014 CROSSS 1.429 CR0554 .044 CROSSS 4.392
CROSS6 .040 RLSO 4.827 KSO .000 RVARSO 4. PSGSO .510

CONTENTS OF CASE NUMB9ER 203
SEGNUN 103. SIJAFILE REGANAL CAR5081 1.0000 ASO .114 P2. 2.196
K .040 NVAR 2. list .is ASILS .194 MSERATIO 1.285
CROSSI 1.568 CROSS? .029 CROSS3 1.428 CR0554 .069 CROSS5 4.39?

CROSS6 .090 ALSO 4.822 KSO .002 KVARSO 4. P5059 .520

CONTENTS OF CASE NUMBPER 2042
SE0NUM 104. SUBFILE REGANAL CASW6? 2.0000 He0 .780 PL 2.296

K0 WVAR 2. A4SE .235 ASELS .135 HSEPATIO 2.000
CROSS! 1.723 CROSS? 0 EROSS3 1.560 CRO554 0 CROSSS 4.392
CR0556 0 ALSO 4.8?? KSO 0 NVARSO 4. ASOSO .608

CO1N7ENTS OF CASE NUMBER 105
SEOlIUN 205. SUBFILE REGANAL CASOST 1.0000 R50 .790 AL 2.196
K .005 NVAR 2. MSE .230 MSFLS .235 NSERATIO 2.038
CROSS2 1.711 CROSS? .004 CROSS3 2.560 CROSS4 .022 CR0555 4.392
CR0556 .010 ALSO 4.822 KSO .000 NVARSO 4. ASOSO .609

CONTENTS OF CASE NUIIBER 106
StcNUM 136. SUBFILE REGANAL C0r,4GT 1.0000 ASO .780 Rt 2.2%6
K .025 NVAR 2. PISE .12 MSELS .235 PSERATIO 2.107
CR0552 1.713 CROSS? .012 CR0553 2.560 CU034 .033 CROSSS 4.32?
CROSS6 .030 ALSO 4.9?? KSO .000 OVARSO 4. P509 .608

CONTENTS OF CASE NUIIOER 207
SEOHNU1 107. SU11FILE REGANAL CA546T 2.0000 R50 .780 At. 2.196
K .035 NVAR 2. MSE .209 PSELS .135 MSERATIO 1.115)
CR0552 2.723 CROSS? .027 CR0553 1.560 CR0554 .077 CROSS5 4.392
CR0556 .070 R150 4.922 KSO .002 NVARSO 4. ASGSQ .608

CONTENTS OF CASE NUMIBER 209
SEONUN 109. SUSFILE REGANAL CASlfGT 2.0000 R50 .706 92. ? .296
K 0 NVAR 2. MSE .049 MSELS .049 %SERATIC 2.000
CRO552 1.970 CROSS? 0 CR0553 f.812 CR0554 0 CR0555 4.39?
CROSS6 0 ALSO 4.922 KSO 0 NVARSO 4. A5059 .622

CONTFNTS OF CASE NUlIPER 209
SEQHUI 209. SUOILE PEGANAL CASWGT 2.0000 RS9 .90b PL 2.136
x .020 NAR 2. NSF .045 NSELS .049 hSFPATIQ 1.0?9
CR055 2.990 CR0552 .009 CROSS3 1.812 CR0554 .022 CRRSS5 4.392
CROSS& .020 PALSO 4.922 KSO .000 NVARSO 4. ASOSO .922

CONTENTS OF CASE NUMPER 220
SEQoiUM 220. SIJAFTIE REGAIIAL CASW60 1.0000 RTIo .906 9L 2.11t
K .075 NVAR 2. MSE .041 MsEIS .049 MSFRAIIO 2.295
CR0551 2.990 CR0352 .023 CR0553 2.92 C kil; s4 .055 CR0555 4.392
CROSS6 .050 ALSO 4.8?? rso .002 IuOORS9 4. PSOSO .821

83



CONTINIWS OF CASE luliPER III
SERNUH Ill. SUPFILE REGANAL CASWGT 1.0000 950 .90b AL 2.196VK .045 NVAR 2. NSE .031 MES .049 MSERATIO 1.324C4OSSI 1.990 CROSS? .011 CROSSO 1.01? CrkusS4 .099 CROSSS 4.392CROSS6 .090 ALSO 4.822 KSO .002 IWA~PSO 4. RSQSQ .821

CONTENTS OF CASE NUMBER 112
SEONUR 112. SUPFILE REGANAL CASWGY 1.0000 ASO .999 RL 2.196V0 NOON 2. MSE .005 MSELS .005 MSERATIO 1.000CR0551 2.172 CROSS2 0 CROSS3 1.978 CR0554 0 CR0555 4.392CROSS6 0 ALSO 4.822 V.59 0 NOARSO 4. RSOSO .978
CONTENTS OF CASE NUMBER 113 REAA CAMT 100 RS.89 R :6

f .005 IdVAR2. RE.0 5L 05 OEAI 100CROSS! 2.172 CROSS? .005 CROSS3 1.978 CROSSI .011 CROSS 4.39?CROSS6 .010 ALSO 4.82? KSQ .000 NVARSO 4. ASPSO .978
CONTENTS Of CASE NUMBER 114
SEGNUM 114. SUBFILE REGANAL CASNOY 1.0000 ASO.99 i 19K.020 NVAR 2. ASE .005 NSELS .005 MSERATIO 1.000CR0551 2.172 CROSS? .020 CROSS3 1.970 CROSS4 .04 COS432CR0SS6 .040 ALSO 4.122 tse .040 WJARSQ .4. CRO5 ~ 4.392

CONTENTS OF CASE NUMPBER 115
SEONUN 115. SLIEFILE REGANAL CASWGT 1.0000 95 98 SO.9K.040 PVAR 2. XSE .005 PISELS .005 MSERATIO 1.000CROSSI 2.172 CROSS? .040 CROSS3 1.978 CQO5S4 .099 CROSS5 4.392CROSS& .090 ALSO 4.92 V.5 .00? NOARSO 4. RSOSO .979
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CONTENTS OF CASE NUMBIER I
SE911UN I. SIPOFILE RESANAL EASWOI 1.0000 PEO .735 01 3.174
K 0 NVAR 2. MSC .41,9 1171LS .2J9 r.SERATIC 1.000
CR0551 2.333 C1~nss? 0 CR0553 1.470 Ell"ssi 0 Crflss5 6.346
CROSS6 0 ALSO 10.074 "50 0 Nvtlk;g 4. RS9SA .540

CONTENTS OF CASE NUMBER 2
SIONIJM 2. 55UPFILE REFANAL CASW6T I.Ono0 p'1 .735 PL 3.174
K .005 NVAR 2. MSE .245 P115i .2119 ASERATIO 1.057
CROSSI 2.333 CROSS? .004 CPOSS3 1.470 Cpe'Clq4 .016 CACSS5 6.348
CROSS6 .010 ALSO 10.074 KSO .000 I;V(ESO 4. rSLSO .540

CONTENTS OF CASE NUMBER 3
SEOKUI 3. SM9ILE MFANAL CASW6T 1.0000 R50 .735 RI. 3.174
K .030 NVAR 2. MSE .173 MILtS .2559 MSEPATIO 1.342
CR0551 2.333 C;052 .022 CRD553 1.470 CPOSS4 .075 CR0555 L.349
CROSS6 .060 ALSO 10.074 050 .001 WYAPSO 4. AsOot .540

CrOfillmS OF CASE NUMBER 4
tolm 4. SJOFILE REPOIAL EASK6T 1.0000 R50 .735 AL 3.174

x .045 NWOR 2. MSE .171 ?! LlS .259 MSFYATIO 1.515
CROS51 2.333 CROSS?2 D33 CROSS3 1.470 CFO.SS4 .143 CpnSS 6.348
CROSS6 .0q0 ALSO 10.074 K50 .002 NYA0SO 4. k5050 .540

CONTENTS OF CASE NUMBER 5
SEDN'J" S. SORFILE RE6ANAI CASWGT .00-Y, Ils .915 P1 3.174
K 0 NVAR 2. MSE .065 N3CIs .065 ?.SCTATIO 1.000
CROSSI 2.104 CROSS2 0 CROSS3 1.630 CF0554 0 CROSS5 6.349
CR0556 0 ALSO 10.074 ISO 0 NVARS9 4. PSOSO .837

CENTENTS OF CASE KEMPIER 6
Milm 6. SI2SFILE PE50l!AL CAST 1.000O pqq .315 AL 3.174

K .005 P0.Irl 7. PEC .061 NSLLS .065 KSEPATIO 1.066
CROSSI 2.96~4 CR0552 .005 CROGS3 1.P30 c P.".74 .016 EIISS 6.348
CROSS& .010 RLSO 10.074 KSO .000 NVAr.,r 4. RSGQ .837

CONTENTS OF CAGE NUMPER 7
SF9NUm 7. SIIfFILE TEGANAL COSHGT 1. 001.0 V1~ .915 Al. 3.174
K .025 NVOR 2. 11SE .051 NSE IS .065 NSERATIO 1.275
CR0551 2.904 Cr055,2 .023 C;0553 1.930 Cr075"I4 .079 CR0555 6.349
CR0556 .050 RLSO 10.074 050 .001 IVAASO 4. ASMS .637

C04TE1dTS OF CASF NU,4101 8
SEQ 'M 9. SlI5F ILE REGANAL CA7AGT 1. 00Y) qp3) .9l1i RI 3.174
K .040 NVA4 2. g "E .015 MSELS .065 SCRATIO 1.444
CROS51 2.904 CR0752 .037 CFOSS3 1.07 clC r P7S1 54 .127 CR0555 6.348
CR055S6 .090 0150 10.074 k50 .002 OVYFso 4. PSQSO .837

CCNTENTS OF CASE 110110CR q
SEGNlUM 9. SUOCILE P EC, N Al. CASAST 1,0000 pro .996 R1 3.174
K 0 NVAq 2. flEE .003 HFFIS .003 PSERATIO 1.010
CROSS! 3.161 CR055 2 0 CR0553 1.992 CWOS4 0 CR0555 6.348
CROSS& 0 ALSO 10.074 kSO 0 NVARSO 4. ASOSO .992

CONITENTS OF CASE NUMiBER 10
SECNUM 10. SUR7ILE REGANAL CA546! 1.0000 REQ .996 I 3.174
K .005 NVAR 2. "SE .002 MSELS .003 RSERATIO 1.500
CROSSI 3.161 CROSS? .005 (ROSS3 1.992 ElTss4l .016 CROSSS 6.348
CROSS6 .010 ALSO 10.074 KSO .000 * NVARSO 4. PSOSO .992
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CVNTENTS OF CASE NUMBRER ti
SEgNuM 11. SIJEFILE AESANAL CASAIII 1.0000 8509 .996 RI 3.174
K .030 NVAR ?. MSE .002 mq[Ls .003 MSERATI0 1.500
CR0551 3.161 CROSS2 .030 CROSS3 1.992 C033S4 .045 cqo0s5s 6.349
CROSS6 .060 8150 10.074 K59 .001 NVARSO 4. RSQSQ .992

CONTENTS OF CASE NUMB11ER 12
SEQNUH 12. SUPFILE REGANAL CASACT 1.0000 RSO .996 RL 3.174
K .045 NVAR 2. MSE .003 MSELS .003 MSERATIO 1.000
CROSSI 3.161 CROSS? .045 CROSS3 1.97? ERfl S4 .143 Csosss 6.348
CROSS6 .090 8159 10.074 xSO .002 IIVARSO 4. PSOSQ .992

CONTENTS OF CASE NUMIBER 13
SEQNUK 13. SUBFIE 8(601701 CASWGY 1.0000 850 .749 PI 12.127
K 0 NVAR 2. MSE .950 MSE15 .950 MSEPATIO 1.000
CR0051 9.093 CrOSS? 0 CROSS3 1.498 MRSS4 0 CROSSS 24.254
CROSS6 0 8150 147.064 KSO 0 N04850 4. RSOSR .561

CONTENTS OF CASE N048(8 14
SF9808 14. SUPFIIE 8(001101 C05460 1.0000 PSO .749 RI 12.127

9.005 WAR4 2. MSE .755 P4,[1S .9110 MSEFPATTO 1.2[8
CR0551 9.083 CPOSS? .004 CR0553 1.498 (05.us4 .061 CROSSS 24.254
CROSS6 .010 RLSO 147.064 KSO .000 NVARSO 4. A5059 .561

CONTENTS OF CASE NUMIBER !5
5(0808 15. SuprILE RHCANAL CASNGT 1.0000 RSO .749 RL 12.127
K .020 NV00 2. lISF .453 MSE15 .950 MSEPATIO 2.097
CROSS! 9.083 CROSS? .015 CR0553 1.498 [POSSI .243 CR0555 24.254
CROSS6 .040 8150 147.064 1:59 .000 N'JARGO 4. 85959 .561

CONTENTS OF CASE fiU'rFER 16
SEGIJuI 16. SIJAFltE 8160801 CAsEG 1.0000 V90 .749 RI 12.127
K .035 NVAR 2. rISE .313 'OtIS .9!0 M5ERATIO 3.035
CROssi 9.083 CROSS2 .026 CR0553 1.499 CVC1S4 .424 (DOSS5 74.7'4
CROSS6 .070 RISQ 147.064 KSQ .0%1 RJ7IRS9 A. 85050 .561

CONTENTS Or CASE NUMPER 17
SE901U 17. Slr:ff E PEGANA1 C)SWGT 1.0000 AGO M2 RI 12. 127
K 0 80011i 2. FoSE .238 M5(15 .239 HSERATI0 1.000
CR3851 11.157 CRriM5 0 CRSS3 1.840 CROS54 0 CqOSSS 24.754
CPOSS6 0 RLSO 147.064 ycg 0 400850 4. RSOSO .946

CONTENTS OF CASE NUMBER8 18
SEQNJM 18. SUrrlIE REGANAL c00461 1(C000 P50 .920 RI 12.127
K .005 8009, 2. hSf .189 NEsiS .2!8 XSE80110 1.257
CROSSI 11.157 CgLIS5? .005 (80553 1.840 CR05544 .061 (90555 24.254
CR050.6 .010 ALS0 147.064 V59 .000 NYARS2 4. 85950 .846

CONTENTS OF CASE NUMBER 19
5(991.1 19. W0if ItE 917GANAL COSWST 1.00(10 85.0 ql2 RI 12. 127
K .030 4009 2. USE .114 MSELS .210 MSEPATIO 2.089
CR0351 11.151 CRUM5S .018 C5.05S3 1.210 c(.054 .243 ITOOSS5 24.254
CROSS6 .040 8150 147.064 kSO .000 400850 4. 85050 .946

ECITENTS OR CASE N11110(8 20
SF08118 70. SUOFTIE 8(60871 CAFYGT 1.0000 P890 .9,10 PL 12.1277
K .045 4008 2. 8SF .065 MOFIS .238 "SEROTIO 3.662
CPO" 1 11.157 CROSS? .041 (90953 1.040 F00sq4 .546 CR0955 24.2n4
CR0586 .090 PrIO 147.064 150 .002 NVAMS 4. RSOSG .846
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CommNT or CASE NUMPER 21
SEPHN 21. SUSFILE PEGAIIAL C0GT 1.0000 RSO .79 41221

CROSSI 12.115 CR0552 0 CPOSS3 1.998 CR0554 0 CR0555 24.254CROSS& 0 A15O 147.04 V.So 0 NVARSO 4. ISMS .999

CONTENTS OF CASE NUMBER 27
SEQIIU% 22 .. $UOVILE REWAAL CASUGT 1.0000 ASO .999 Rt 12.127K.005 NVAR 2. KSE .002 NISLS .002 MSEDATIO 2.000CROSSI 1".115 CR055 .005 CROSS3 1.990 CR0551 .062 CR0555 74.754CROSS& .010 ALS0 147.064 KSO .000 NVARSO 4. ASOSO .999

CONTENTS OF CASE NUMBER 23
SEDRUM 23. SUCFItE REGANA. CASWGT 1.0000 ASO .959 AL 12.127K .030 NV'AQ 2. MSE .001 h SEI.S .002 MSPA1IO 2.000f40S51 12.115 CR057-2 .00 Ch0553 1,7 CR0554 .364 CROSS5 24.254CROSS6 .060 ALSO 147.064 KS9l .002 NVARS9 4. RESS .998

CO4TFNTS OF CASE NUMBER 74
SEONUK 24. SUDFIIE RFGA1KAL MC4T 2.0000 ASO .999 AL 12.127K .045 HUIf 2. N1SF .002 mqrLS .002 MSERATIO 1.000CROSSI 12.115 Cr05S32 .045 CR,0553 2.998 Criaq,44 .546 CDOM 4.5CROSS6 .0?0 ALSO 147.064 KSR .002 NVARS9 4. RSOS9 .998

CONTENTS OF CASE NUMEER 25
SEONUMI 25. SUEC2ILE RE6ANAL CASUGY 1.0000 PSO .752 RL 120,029V. 0 WiVR 2. MSE 9.194 PSELS 9.194 Nl~rPATIO 1.000CROSSI 90.262 CftOSS2 0 CROSS3 1.504 CROSSI 0 LR05Z 240.058CROSS6 0 ALSO 14406.961 KS 0 NYARSO 4. RSGSO 56

CONTENTS or CASE NUAD10R 76
SEOPUR 76. SLIEFILE REGANAL CAG6ST 2.0000 AS0 .752 RL 120.029t .015 NVAR 2. MSE .592 rSELS 9.194 MSERATIO 15.797CROSS! 90.26? CPCSS2 .011 CPr0553 2.504 C7.nrs4 1.900 CR0555 240.058CR0556 .030 RLSO 14406.961 KSO .000 N VARSO 4. RSQSQ .566

CO3NTETS OF CAtE HLIMPER 27
SEQNUI 21. SICEILE FREGANAL CASNGT 2.0000 R-SQ .752 At 120.029K .025 NVAR 2. lISE .283 MSELS 9.174 MSEPATIO 32.468CROSS) 90.262 CROSS? .019 CROSS3 1.504 CR0554 3.001 CR0555 240.0"3CROSS6 .050 A1LSO 14406.961 ESO .001 NVARSO A. 85050 .564

CONTENTS OF CASE NUMBER 20
SEONUI 23. SUPFILt REGANAL WM9cG 1.05006 PST .752 RL 120.029K .040 NVAR 2. lISE .143 MSILS 9.194 MSERATIO 64.214CROSSI 90.262 CROSS? .030 CRIOSS3 2.504 C.FcSS4 4.901 CROSS5 240.038CROSS6 .060 A1SO 14406.961 xsU .002 NVARSO 4. 85059 .566

CONTENTS OF CASE HU3RER 29
SEOIIUN 29. SUOIItE REGANAL WlSPr, 1.0000 PS0 .922 81 220.029k 0 NWAR 2. MSE 7.2q8  MSEIs 7.298 MSIEFAIIO 1.00CR0552 110.667 CnnOsS? 0 L40553 1.044 CTO5s4 0 CR0555 240.058CI1OSSb 0 RLSO 14406.962 VKSQ 0 NVARSO 4. 85059 .350

CONTENTS OF CASE NUMPER 30
SEONmm 30. SHIOT It RESA1JAL COSNOT 1.0000 050) .922 RL 120.029K.025 P(AR 2. HIIF .146 MSELS 2.299 MSERAIDO 15.740CR0552 ll0.6147 CROSS2 .O14 ((553 2.944 CR0554 2.800 CRI3SSS 240.050CR0596 .030 ALS0 1406.961 i:so .000 tJVARSO 4. HOW5 .950
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CONTlENTS OF CASE NUMBER 31
SEGHN 31. SUSMIE f E6AWAL COS1sGI 1.0000 PSG .9?2 it 10.2t .030 NVAR 2. OE.0115 P;SRtS ".S8~ IPA11 41.70?CROSS! 110.W6 CRGSS? 02 CR0S3 1.644 C-SI 061 COS 4.5CAOSS6 .060 ALSO 14406.961 kSo .001 IVAPSO 4. ASISO 85

CONTE41S OF WAE HL!I ER 32
SEQN11M 3?. SUBF ILE REGAIJAL CA50GI 1.00"l fi SO .922 pt 120.079K .040 NVAR 2. ftFE .036 K'FLS 7-M1 PSEPATIO 63,r,33CROSSI 110.1,67 CAOCJS2 .037 FF11553 2.044 tROIS4 4.001 CROMS 240.0118
CROSS& l0go ALSO 14406.961 2.50 .002 AVARS 4. RS950 .350

CONTENTIS Or CIFE NUMBER 33
SEONUA 33. SuprILE AEGANAL CASWG? 1.0000 ASO .997 AL 0.9K 0 NVAR 7. N141 .072 HSEIS .092 WSEA12 10.029

CSS 9.9 COS?0 CAOSS3 1.994 Cross# 0 CROSS5 240.o38CR0556 0 ALSO 14406.961 WS9 0 NVARSO 4. ASOSO M94

C NINS OF CASE NUMBER 34
SEONUN 34. S1lIF ILE AEGANAL CASNV 2.0000 PSI) .997 AL 120.029K .015 NVAR 2. MES .00& 21qEtS .? SRTO 1.C02 2.6 C052 .025 CROSS3 2.994 CPOSSO 1.800 CR0555 240.058CROSS6 .030 ALSO 14406.961 IKSO .000 NVARSO 4. ASOSO .994

CONTENTS OF CASE NUMBER 35
SEONUN 35. SIV~ILE REGANAL CASWGI 2.0000 PSG .997 R 2.2

COS 1.039 CRS 2. Vc! .00? PSELS .072 MSFPATIO 46.000
CROSSI 2 . 69 C 0 5 .0305 CrVoSS3 1.994 CfcSs4 4.201 C AqSSS 240 058CAS6 .70 AS 4406.761 KS9 .001 NVARSQ 4. ASGSO .994

CONTENTS OF CASE NUMBEER 36
SEONLIN 36. SUBFILE REGANA. CpsVOT 2.0000 Aep.97 A 0.2X 0 VAR 2. 21SF .002 i:.FLS .092 NSERATTO 46.000CPOSSI 119.669 CR0552 .045 L0OSS3 1.974 CPD3sR 5.412 CR0555 240.059CR(ISS6 .090 PLS1 14406.961 kSo .002 A 3P I 4. ASOSO .994

CONTENTS Or CASE NUMBERF 37
SEQNLIN 37. s'!lpr LE RESAIJAL CASVGT 1.0000 PSG 99 A .3
KR SS 0 .0 3. ME .147 DS.LS .147 XSE ATIO .000
COSS6 .2 C;OSS2 0 CR053 2.494 CROS4 0 CF055 5.508CRS60 ALSO 3.371 ItSo 0 NVARSO 9. ASOSO .686

C01TENTS or CASE NLUMBER 38
SEGNUN 38. SUL'TE AEGAIJAL CASOGT 2.0000 RigT .078 A .3K .005 NVAR 3. NSf) .143 rIES.47 LEAI 2.020
CR 0552 .05 RLrS 57 .0 r.SS3 2 4 84 CR~n1 .009 CROSSS 5.50 8CRS6 .2 10 3.371 KSO. .000 NVARSR 9. RSQSQ .686

CONTENTS OF CWE NUMIBER 39
SERNUM 39. sypr 11E AEGANAL CA5465 1.0100 PSG RJTR AL 1.936K 05 493. NVF .135 KM S1 .147 MSEPATIO 1.089CR0552 1.520 CROSS? .02 CR(1;S3 2,404 55.08 COS 550CROSS6 .045 ALSO 3.371 U1,55 .00 11SG9 ASOSSO 5.50

C04NT1S Of CWE NUMBER 40
SF0404 40. SUrIt E F00 F(ISI4ET 2.0000 2:S9.3 A .3
K 03 4703 nF 22 ni .147 PISEATIO 1.176CR53 .520 CA05S2 .025 CR0503 2.404 11055S4 .05 C 35 558RRS6 .9 LSO 3.372 109 .001 T:VARSO 9. ASOSO .686
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CONTENTS OF CASE NUMCER 4!
SEONUM 4!. SM~ILE REGRNAL CASNOT 1.0000 RSO .917 AL 1.836
K 0 IIVAR 3. NSE .062 MSELS .062 MSERATIO 1.000
CROSS 1.684 CR0552 0 CR0553 2.751 CFDSS4 0 CROSSS 5.508
CROSS6 0 RLSO 3.37! KSO 0 NVARSO 9. RSPS9 .841

CONTENTS OF CASE NUNDER 42
SEONUN 42. SUBFIIE REGANAL CASWGT 1.0000 Pco .917 RL 1.636
K .005 NVAR 3. XSE .060 mNrLS .062 PSEPAIIO 1.033
CROSS) 1.694 CROSS2 .005 CROSS! 2.751 CROW,4 .009 CR0555 5.508
CROSS6 .015 RLSO 3.371 KS2 .000 NVARISO 9. RSpSo .94!

CPNTENTS OF CASE NUPER 43
SECNUM 43. SUBFILE REGANAL CASWGT 1.0000 ASO .917 RL 1.036
K .015 NVAR 3. NSF .057 "71EIS .062 MSERATTO 1.Ops
CROSS) 1.684 CROSS7 .014 CROSS3 2.751 CR0934 .028 CpR0555 5.508
CR0556 .045 RLSO 3.37! 01U .000 NVARSO 9. ISO .841

CONTENTS OF CASE NUMBRER 44
SEGNUM 44. SUBFILE REGRAA CASNET 1.0000 Rso .917 RL 1.936
% .030 MVTR 3. NSF .053 ILS1 .062 MSEPATIO 1.110
CROSS) 1.684 CROSS? .028 CpOSSI 2.751 CRVIS54 .055 CROSS5 5.508
CROSS6 .090 RLSO 3.37t KSQ .00! NVARSQ 9. Rsasa . .94!

CONTENTS OF CASE HUTIBER 45
SEONTJN 45. SOOFILE REr6,fl.IL CASWGT 1.0000 KSO .998 RL 1.B36
K 0 NVAR 3. MSE .001 MSFIS .001 MSERATIO !.Oco
CROSS! 1.832 CROSS? 0 CR0553 2.194 CR0554 0 CR0555 5.508
CROSS6 0 RLSO 3.371 KSD 0 NVARSO 9. RSGSQ .9%6

EDCONTNTS OF CASE PWUIIPFR 46
SEONLIM 46. SUPFILE REG(ANAL CASKS 1.0000 AM0 .918 RL 1.816
K .005 WAOR 3. 11SF .00) 11511 .001 MSEPATIO 1.000
CROSSI 1.837 CR0552 M00 CR0353 2.q94 CRPls4 .009 CR0555 5.500
CRTISSB .015 RLS9 3.371 KSO .000 NVAtl(so 9. RSOsO .996

CONTENTS OF CASE NUNOER 47
SEONUN 47. SULFILE RERANA. CASliGI 1.0000 R51) .998 RI 1.316

K.025 NVAR 3. MSE .001 m1191)5 .00! M1fUATIO 1.000
CROSS) 1.032 CROSS? .025 CROSS! 2.qq4 CUS3S4 .046 CR0555 5.508
CR0556 .075 R159 3.371 xSG .001 NVARSO 9. H5O5 .996

CONTENTS OF CASE 14INIPER 48
SEOUaN 48. SIJBFILE REGANAL CASMrIT 1.0000 R9 .998 ALR.I
K .040 NVAR 3. elSE .002 KIFLS .00! MSERATTO .500
CROSS) 1.832 CROSS? .040 CT1OSS3 2.994 Vpfs 4 .073 CROSSS 5.508
CROSS6 -. 120 R150 3.371 X59 .002 NVl~lq 9. 85950 .596

CONTENTS OF CASE NIMTIER 49
MEOUM 49. SIMFLET~ REGANAL CAS4FGT 1.0000 PCID .713 RL 7.680
K 0 NVIR 3. ME5 11301 NSELS 1.305 HUEMAID 1.000
CprO5 5.703 CIXfl2 0 MRISS 2.259 CR0554 0 CR0555 23.040
CROSS& 0 A1SO 58.99? kso 0 IIVARSD 9. ASOSO .567

CONUINTS OF CASE IIUIPER 5
Ste"AII 50. Sf101 II.I RIANAL CAIWGT 1.0400 "o0 .753 RL 7.690
K .005 NVIAR 3. 11SF 1.115 MSEIs 1.305 MSERATID 1.170
CRO:Z.I 5.783 [PTS2 .004 tROSSS 2.239 CROSS4 .038 CROSS5 23.040
CR0566 .015 RLSO 58.982 KSO .0110 NVARGO 9. 95050 .567
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CONTENTS OF CASE NUMBER 51
SERN(JI 51. SUF4IIE REGAIJAL MWGYO 1.0000 PSO .753 91 1.600
K .020 WAR ~ 3. MSE .777 MSELS 1.305 MSEPAT2O 2.690
CROSSI 5.783 CROSS? .015 CNSS3 2.259 CROSS4 .154 CROSS5 23.040
CROSS6 .060 RISO 58.982 VISO .000 IIVARS9 1. 95099 .567

CONTENTS OF CASE NUMBER 52
SEQI2UM 52. SIJOFILE REGAIIAL CASWGT 1.0000 R50 .753 RI 7.690
K .035 NVAR 3. MtE .595 245FLS 1.305 M5ERAITW 7.293
CROSS! 5.703 CCVSS2 .026 ERO1SSS 2.759 CR054 .269 CR0555 23.040
CROSS6 .105 PISO 59.99? ISO .001 NVARS0 9. RSOSO .56)

CONTENTS OF CASE NUIIBER 53
SEGNUM 5.1. S'JRCLE REGANAL [ASWST 2.0000 RSO .970 RI 1.680
K 0 NVAR 3. V~E .326 MSELS .326 MSERATIO 2.000
CROSS! 7.066 CRVT 2 0 . CROSS3 2.760 CROSS4 0 CAOSS5 23.040
CROSS6 0 RLSO 58.982 V.SO 0 N92A9SO 9. RSRSU .946

CONTENTS OF CASE NUMBER 54
SEONUM 54. SUJTFILE REFAIIAL CASIIST 2.0000 RSO .920 OL 7.680
K .005 N.'0R 3. MSE .7q SETS .326 MSERATIO 2.2L9
CROSS! 7.066 CROSS7 .005 CR0553 2.7"0 CR0554 .039 CR0555 23.040
CROSS6 .025 RLSO 58.99? KSQ .000 NVARSO 9. RSOSO .846

CONTENTS OF CASE NUMBER 55
SEONUN 55. SUfTFILE PEGANAL CASWGI 2.0000 459 .970 RI 76600
K .025 NVA? 3. MSE .177 NS[IS .326 NSEPATIO 1.94?
(ROSSI 7.066 CPRSS2? .023 CR755S3 7.760 CRnss4 .192 CROSS5 23.040
CROSS& .075 R150 S.8.982 MS l00t NVARSO 9. R5050 .846

CDO'IENTS OF CASE NUMBER 56
SEPNUM 56. SIT1FILE FEGANAL CA'w4dT 2.0000 R9 .920 PI 7.680
f .045 WAR 3. ml;E .129 MScTIS .326 NSERAT2O 2.527
CROSSI 7.Plk& tPP7S? .Oki C).D53 2.760 CRbS514 .346 CR0555 23.040
CROSS6 .135 RISO 58.902 ?:50 .002 NVARSO 9. 95050 .946

CONTENTIS OF CASE KUMfER 57
SEONI'N 57. SUIF ILE REC.A!AI. CASVST 1.0000 M5 .998 RI. 7.680
1 0 NVAR 3. "FE .004j MSEIS .006 XSERATIO 1.000.
CROSSI 7.665 CROSS? 0 CR0553 2.974 CROSS4 0 CR0555 23.040
CROSS6 0 4150 58.98? KSO 0 NVARSO 9. 95050 .996

CONTENTS OF CASE NKIMPER 118
SEDRUN W6. SUPF ILE REGAIIhiL CASWGT 1.0000 Rso .799 RL 7.600
K .005 11VAR 3. MSE .005 IISELS .0A6 MSERATIO 1.200
CROSS! 7.605 CR0552 .005 CROSS3 2.994 rCR0554 .039 CR0555 23.040
CROSS6 .015 4150 58.902 ISO .000 * NVARSO 9. RSQSO .996

CONTENTS OF CASE NITIIBER 59
SEONM 59. siITEitIE R(IANA. CAMT 2.0600 RA0 .998 RI 7.680
K .020 NVAR 3. PSE .004 Msris .006 MSERATIO 1.500
CROSS! 7.605 CROSS2 .070 CR1155S3 2,994 CR054 .154 CROSSS 23.040
CROSS6 .060 RISO 50.102 150 .000 NVARSO 9. OWN5 .996

CONTENTS OF CASE NUMBER 60
stamum 60. 50111L RE0AL CASVGT 1.0000 Rio .999 RL 7.690
9 .040 IIVAR 3. V1E .003 MsT2S .006 MSERAIID 2.000
CROSS1 7.665 CR055 .040 CR0553 2.994 CPi1SS4 .307 CR0555 23.040
CROSS6 .120 RISO 59.902 ISO .002 NVARSO 9. 95059 .996
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CONTINTS OF CASE NUMPER 61
SEGNLIM Al. sar ILE REGA14AL CAsWG? 1.0000 ASO .756 At 50.926
K 0 AR 3. ".q 8.512 NSILS 0.512 XSEPAJIO 1.000
CROSS[ 38.500 CFOSS2 0 CR0553 2.269 EPOSSA 0 CR0555 252.178
CROSS6 0 ALSO 2593.457 KSO 0 AVARSO 9. ASOSO .572

CONTENTS OF CASE NUMBER 62
SEGNUM 62. SoIr IE REGAIIAL CASWGT 1.0000 ASO .756 AL 50.926
K .015 NVARl 3. MSC 1.169 MSELS 0.512 HSEPATIO 7.291
CROSSI 38.500 CROS2 .0!! CROSS3 2.2118 cro0ss4 .764 CROSS5 152.778
CR0656 .045 ALSO 2593.457 ksO .000 11VARSO 9. AMRS .572

CV4TENIS OF CASE NIUMBER 63
SEONUII 63. SUrFILE AEGAIAL CASNOT 1.0000 ASO .75S AL 50.926
x .025 NVAR 3. MSE .695 IISELS 8.51? MSERATIO 12.247
CROSS! 30.500 Crv'052 .019 CROSS3 2.2A8 CROSS4 1.273 CR0555 152.779
CRAMS6 .075 ALSO 2593.457 KSO .00! NVARSO 9. RSOSO .572

CONTENTS OF CASE NUMBER 64
SERM 64. 5SUT1ILE AEGAIJAL CASKOT 1.0600 RSQ .756 At. 50.926

K .035 NVAR 3. "SE ~ .496 MSILS 0.512 PSEPATIO 17.161
CReSSI 38.500 EWTS2 .02b ERDSS3 M4~6 CR0554 1.792 CR0555 152.770
CR0556 .105 ALSO 2593.457 KSO .002 MVARSQ 9. ASOSO .572

CCONENTS OF CASE NUMBER 65
SEONUM 65. S'JPFILE RE6AIIAL CASNOT 1.0000 ASO .921 AL 50.9,6
K 0 NVAR 3. AsE 2.128 MSELS 2.128 MSERATTO 1.000
CROSS[ 46.903 C~flSS2 0 CROSS3 2.763 CR0554 0 CROSS5 152.778
CRGSS6 0 ALSO 2593.457 VLSo 0 IIVARSO 9. ASeSI .848

CONTENTS OF CASE UMBIER 66
SE02II12 66. MUOIME FRtAIIA1. CASI 1.0000 11to .92! AL 50.926
K .025 NVJTR 3. M* .273 t'SIS 2.118 ISERAIO 7.763
CR0551 46.903 CPO,!s2 .014 CC055J3 2.703 Ct0554 .764 CR0555 152.778
CROSS6 .045 ALSO 2593. 457 KS9 .000 NVARSQ 9. ASNN .840

CONTENTS OF CASE NUMBER 67
*SECNUII 67. SUBFILE REG6X.L CIJSUST 1.0Poo Aso .921 AL 50.926

K .030 NVAR 3. r~sE .145 0r.M 2.1129 PSERATIO 14.676
CR0552 46.903 CROSS? .028 Cf~e^s3 2.761 CV(554 1.5119 CR0555 152.779
CAOSS6 .090 ALSO 2593.457 KSO .001 NVARSO 9. ASOSO .948

CONTENTS OF CASE 14JMBNEA 68
SEONUM 8. SUTFILE REGANA', CAS'JST 2.0000 RSO .921 AL 50.926
r .045 NVAR 3. MSE .098 MSELS 2.179 MSERATIO 21.714
CROSS! 46.903 CR0552 .041 CR0553 2.763 troSSj4 2.292 CROSS5 152.778

*CAOSS6 .235 ALSO 2593.457 KSO .002 NVARSO 9. ASOSO .349

CONTENTS OF CASE NUMPER 69
SEONUM P9. SUPTIILE rCOAIIAL CASACT 2.0000 MS .998 AL 50.916
K 0 AR 3. MNSF .030 RrFiS .038 MSERATIO 1.00
CROSSI 50. 924 CR11552 0 CR0593 2.994 CRnSS4 0 CAOSS3 152.778
CR0556 0 ALSO 2593.451 ASO 0 NVARSO 9. ASOSO .996

CONTENTS OF CASE NUMBER 70
SEGNIM 70. SURFIL REGANAL CWI 2.0000 Asp .999 AL 50.926
K .015 NVATI 3. IISE .006 ASIS .039 PSERATIO 6.3.13
CR0551 50.024 CROSS2 .015 Cr0553 2.994 CrF0554 .764 CROSSS 152. 778
CROSS& .045 ALSO 2593.457 VISO .000 NVA6SO 9. P5050 .996
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CV14TENIS OF CASE NIJNRCR 71
SEQIIUM 71. SUPFILE REX~0NL CASurT I.0no RSO 19q8 RI. 50.926
K .0215 NVAR 3. IISE on04 1MS(IS .038 MSERATIO 9.500
CROSSI 50.824 CQOSS?2 .025 CR0553 2,934 CCOs4 1.273 CROSS5 152.778

CROSS6 .075 ALSO 2593.457 ,SO .001 MvqS 1. ISS .9

CONTENTS OF CASE NOMPNER 72
SFQHUM 72. SUPFILE RI GANALO CASIIGI 1.0000 RIO .998 RI. 50.926
x .040 NVAR 3. flE .003 ? sriS .038 IISERATIO 12-.W
Cro~ts 50.824 CROS52 .040 CROSS3 21994 CCO3J.4 2.037 CR055s5 152.779
CROSS6 .1120 ALSO 259.1.457 KSO .002 NVPS9 9. ASQSQ .996

CONTENTIS OF CASE NUMIBER ;3
SHRUIIM 73. sugrILE REGANAL CASNGT 1.0000 ASO .759 IL 1.528
K 0 NWR 4. PISE .146 MSEI.S .146 MSEPATI 1.000
CROSSI 1.160 CR0552 0 EROSS3 3.036 CrTosS4 0 CPOSS5 6.112
CROSS6 0 RISO 2.335 159 0 I4VARSO 16. ASOSO .576

CONTENTS OF CASE NUIMBER 74
SEGNUA 7#,. StIV~ILE PEGANAL CAnVGI 1.0000 ASIT .759 IL .528
K .005 N909 4. MSE .144 NSrtS .146 MSEPATIO 1.014
CO.OSII 1.161 CITOSS? .004 CROSS3 3.035 CFOSS4 .008 CROSSS 6.112
CR0556 .020 ALSO 2.335 xSO .000 * 1VIRSP 16. P5050 .576

CCNT[N7S OF CASE NUMBER 75
SEONUI 75. SIJAFItE REGA2:AL CASWO~t 1.0000 ASO .759 RI 1.529
K .015 NVA9 4. PISE .139 MSELS .146 MSEPATIO 1.050
CR0551 1.160 CROSS? .011 CROSS3 3.036 CROSSI .023 CR.OSS5 6.112
CROSS6 .060 ALSO 2.335 KSO .000 NVARSO 16. P5059 .576

CONTENTS OF CASE NUMBER 76
SEGRUM 76. SUFILE PEGATIAL CAIVGT 1.0000 AP .759 RI. 1.570
x .040 NVAR 4. IIsE .130 lfsrt S .146 MSERATIV 1.123
CROSS! 1.160 CROSS? .030 CROSS3 3.036 CROSS4 .061 CROSSS 6.112
CR0556 .160 ALSO 2.335 ISO .002 NYARSO 16. PHUS .576

CONTENTS OF CASE NUMBER 71
SEQNUM 71. SUDFILE PEC.AIAL CASVGT 1.0000 P50 .922 RL 1.528
K 0 NVAR 4. PISE .037 r.SEL; .037 PISEPATTO 1.000
CR0551 1.409 CROSS? 0 CROSS3 3.688 CIOSS4 0 CR0555 6.112
CROSS6 0 ALSO 2..1 KSO 0 NVAC.SO 16. R5050 .950

CONITENTS OF CASE TOJIIBER 79
SEONUM 78. SUFFILE REGANAL CAFSr!T 1.0000 RSU .922 RL 1.528
K .005 NUOR 4. MHS .036 KuC2S .037 PISERATIO 1.029
CR0650 1.409 CROSS? 00 CR0553 3.68 CR0-"VS4 .009 CR0555 6.112
CR0556 .020 RLSO 2.335 150 .000 1IV(RSO 16. RSOSO .650

EONlENTS OF CASE NU'MRCR 79
SVO!PiU 79. SIH iEl RFCAllil CAS45T 1.0000 KO0 .472 RI 1.579
K .015 NVAR 4. "5.E .035 rsEI.s .037 HSERATID 1.057
W~SSI 1.409 CRO5S? .014 CRDSS3 3.680 CInfSS4 .023 CR0555 6.112
CR0556 .060 PLSO 2.335 150 .000 N90950 16. 85050 .950

CONTENTS OF CASE NUMBER go
SEONUM 90. SIJOFIIE R(GAI:AL CAWS1T 1.0000 P50 .922 RI 1.528
K .035 NVAR 4. "ISE .036 MI[LS .037 NSERATIO 1.028
CR'2551 1.409 CROSS? .01? CIUo,;3 3.680 C I I T,4 .0N3 CROS:.5 6.112
CR0556 .140 RLSO 2.335 k50 .001 NV0050 16. P5050 .850

93



CVhIFNIS OF CASE NUMBPER 91
SEQNUM 9!. SUF2LE RI.6(dIAL EASW6T 1.0000 R52 .197 Rt 1.5291( 4 2%VI.R 4. lISE .001 m5tts .001 WSRATIO 2.000CROSSI 1.523 EROK2 0 CR0553 3.908 tP.05S4 0 CROSSS 6.227VRoSSb 0 ptso 2.335 KSO 0 NVARSO 16. ASOSO 1994

CONTENTS OF CASE NUJMBER 82
SEOPIUN 82. St'rILE REGAflAL CASNOT 1.0000 RiO .q97 it1.2K.005 NVAR 4. JISE .001 KSELS .002 MSERATIO 1.000CR0551 1.523 CR0552 .005 CROSS3 3.9fl8 CROSS4 .008 CR0S55 .)CRDSS6 .020 RLSO 2.335 Xse .000 HYARSO 26i. USD50.99

CONTENTS OF CASE NUMBER 83
scam"N 93. SUBFILE REGAINAL CASNOT 1.0000 flSO J17 RI. 1.529K .015 NVAR 4. MSE .00? rOSELS .002 IISERATIC .500CR0352 2.523 CROSS? .015 CR0553 3.988 CROSS4 .023 (ROM5 6.112CROSS6 .060 RLS9 2.335 KSO .000 PIVARSO 16. UD0.994

CONTENT1S OF CASE NUMBER 84
SEDCdUN 94. SURFIE REGAIIAL CASVGT 110000 RiO qq97 82 1.528K .035 PAR~f 4. MSE .004 KSML .001 SRAICROSS[ 1.523 CPVSS? .035 CROSSI 3.908 CR0554 .053 CROSSS 6.11CROSS6 .140 RISO 2.335 KSO .001 NVARSO 16. USD59 .994
CCNIENRS OF CASE NUMBIER 85
SEQNII 115. SIJ~rILE RESANAL cAS"GT 1.0000 PSO .611 At 90.523r 0 NVR4. IISE 56.267 IISELS 56.262 WSRATTO 1.C00CROSSI 56.034 4~l~ 0 (3oSSs 2.476 CR0554 0 CR0555 362.072CR0556 0 R150 8194.414 I:so 0 NVARSO 26. RSQSD 39

CO'41141S OF CASE NUPIPER 06
SEDRU)N 86. STtfFII.E REIflNAL (452167 2.0000 RSQ .611 RL. 10.523J( .015 NVAR 4. VSE 4.570 MSLS 56.262 ASERATIO 12.311(00552 56.034 (6055 .009 CP0553 2.476 CR0554 1.35e CROSS5 362.092CR0556 .060 ALSO 8194.0)4 ksa .000 NVARSQ 16. USD50 .383

CONTEWJS OF CASE Tl'JMPIER 87
SEMNIl 07. SU~r 1(,E REGANAL (45667 2.0000 RO.619 At 90.523K .030 NYAR 4. M3E 2.114 11t~Rs 54.262 M5194720 21.689CR0552 56.034 CROSS2 .019 CF0S3 2.47b CRO554 2.716 CROSSS 362.092CROSS6 .220 ALSO ' 9194.414 Y50 .001 N64850 26. USUSO .383

CONIEN75 OF CASE NUMBDER ei8
WENIN Be. StV It E RIGANAL CAqNUT I.W6~ ASO .619 Ut 90.523K .040 NV~Ar? 4. MSE MI57 IIS[Lq 56.262 NSERATIO 7.,351CROS2 56.034 MI0S? .025 CR0553 2.476 (Ri35S4 1.621 CRAMS 362.012CR0556 .160 RLSD W14.4141 rsO .00? NVASO 16. USOSO .383

(02IN4S OF CAqf NUrtICR 87
StOAIJm 99. Stfl'FIt F WAN:AL CoJVGT 1.ooo Rs .950 At 90.573K 0 NVAR 4. AIS[ 14.325 2h(S. 14.3)5 IiSERATID 2.000CROSS! 76.945 CRO;S 0 CR0553 3.400 (1:0f554 0 CROSSS 362,092CR0556 0 ALSO 9134.414 NSO 0 NyAksp 16. USOSO .723
CONTENTS OF CASE NUMBRER 90
SCNm t0, SLJFIIE REGANA L 5 m.5217 1.0000 RIO .so Ut 9.2.015 WA6R 4. ?s5c 1.241 ASELS 14.315 MSEPATTO 12.555CR0551 76.745 CRaSS? .023 MR053 5.800 (6054 1.356 R55 6.9CRLSO .00010 994.414 V.SO .000 66'APSO 16. USD50 .723
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CONTENTS OF CASE NUJMBER 92
SF.ONUM 91. SUBFILE REGANAL CASWGT 2.0Voo ASQ .950 PL. 10.523
K .025 NVAR 4. P4SE .751 MSELS 14.325 MSEPATIO 19.075
CR0552 16.945 CrOOSS? .021 CROSS3 3.400 CFcsr4 2.263 CROSS5 562.072
CROSS6 .200 ALSO 9294.414 ESO .001 NVARSO 26. A5059 .123

CONTENTS OF CASE NUMB2IER 92
SEQIIUX 92. SUBFILE REGANAL CASNOT 1.0000 ASO .950 Pt 90.523
K .035 NVAR 4. uSE .513 NSI1S 14.325 I2SCRATIIO 25.000
CR0SS2 76.945 CROSS2 .030 CROSS3 3.400 CR0554 3.168 CROSS5 362.092
CROSS6 .140 ALSO 9194.414 KSO .002 HVAREO 26. A5059 .123

CONTENTS OF CASE NUMB~ER 93
SEOPIUM 93. SUPFIIE REGANAL CASNOT 2.0000 ASO .999 RL 90.523
K 0 NVAR 4. NSF .064 XSELS .064 ASEPATID 2.000
CROSSI 90.432 CP.OSS2 0 CR0553 3.996 CROSS4 0 CR0555 362.092
CROSS6 0 P150 8194.424 KSO 0 NVARN0 16. 95090 .999

CPNTFNTS OF CASE NUMBECR 94
SIGN"U 94. SUIPFILE REGA2:AL CASW6T 1.0000 ASO .999 R1 90.523
K .025 NVAR 4. "SE .006 M5FLS .061 MSERATIO 10.667
CR0551 90.432 CR055 .025 CROSS3 3.9T6 CFR0554 1.359 CROSS5 362.092
CROSS& .060 ALSO 8194.414 KED .000 NVARS0 26. RS050 .999

CT!ITFNIS OF CASE NUMBER 95
SECNUM 95. SU!,FiE REGA!2AL CASWGT 1.0000 ASO .999 Pt 90.523
K .025 NVAR A. "SE .004 MSELS .064 MSEPATIO 16.000
CROSSI 90.432 CPPST;2 .025 CR0553 3.996 CROSSI 2.263 CR0555 362.012
CROSSA .100 ALSO 9194.414 KSO .002 NVARSO 16. 95SDS .998

CONTIRTS OF CASE NUMPER 96
SEtllI 96. SUPF12.E REGANAL CASWGT 1.0000 P59 q99q RL 90.C.23
K .040 NV4R 4. 21SF .003 MSELS .064 XSERATIO 71.3
EFIOSSI 90.432 CR0352 .040 CN0SS3 3.994 Cr0554 3.621 CRO555 362.092
CROSSi .260 ALSO 8194.414 KSO .002 NVARS9 16. PSQSO .999

CO.'2TE1IIS OF CASE P:U12ER 97 ca.67 R035SEONURN 97. SUPFILE RERANAL CAs4IIO 2.0000 FIS .97RI 1.005
K 0 NVAR 4. lISE 3.047 2ULS 3.0417 SRTF .0
CROSSI 5.740 CR0552 0 CR3553 2.749 (rl.T054 0 CROSSS 33.420
CROSS6 0 ALSO 69.906 KSO 0 NVONRSO 26. 95SDS .472

CONTENTS OF CASE NUMBER9 99 S 67 R .i
5(99219 99. SUPFILE REGANAt CASWGT 2.0000 FS 67 P .5
K .025 IIVAR A. MIE 2.839 MSELS 3.047 MSERAY20 2.658

CROSSI 5.740 CPOSS2 .010 CRIOSS3 2.748 Cr055s4 .125 CROSSS -33.420

CROSS6 .060 ALSO 69.806 KSO .000 NVARSO 16. HOW5 ~ 472

CONIENTS OF CASE WW1~R 99 g.67 L835
SF04219 99. SUPFILE FECTI:0t CA!-VGT 1.0000 R!9.V 1935
K .030 NVAR 4. HSE 2.330 IISFIS 3.041 HSERAIIO 2.291
CROS51 5.740 CPOTIS2 .022 CROSOS 2.749 CR0554 .251 CROSS5 33.420

CROSS6 .120 ALSO 69.806 KSO .001 NVARSO 16. PSOSO .472

CONTENTS OF CASr NUItBER 100 A 67 R .5SERNUIR 200. sUprItE REGANALA CASbIRT 2.0000 90.97 P935
K .040 IIVAA 4. 65E 1.176 mStIS 3.047 MSERAT2O 2.706

CR0552 5.740 CR052 .027 CFR0553 2.749 C~34 .334 CROSSS . 33.420

CR0556 .160 ALSO 69.806 KSO .002 NVARSO 26. PSOSO .472
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CONTENTS OF CASE NJIV1ER 101
SEONUK 202. SUEFILE RE6AIIAL (05450 2.0000 RSD .822 Rt 9.35
K 0 NVAR 4. MSE 2.354 ?'!ELS 1.351 MSEPATIO I.coo
CROSS! 6.868 CROSS7 0 cu0sss 3.289 EFO5S4 0 CR0555 33.420
CR0556 0 RLSO 69.806 KSO 0 NVARSO lb. RSGSD .616

CONTENTS OF CASE NUMBER 12?
SERHUM 12?. SUNIIE RE6ANAL CASIIGT 1.0000 PS0 .822 92. 8.355
K .005 NVAR 4. lisE 1.105 91ELS 1.354 HSEPATID 1.225
CROSS! 6.868 CA0552 .004 CROSS3 3.2n8 CR0554 .042 CROS55 33.420
CROSS6 .020 RLSO 69.806 KSO .000 NVARS9 1b. RSGSD .676

CONTENTS OF CAE NUMBER 103
SEO2IN 103. SUPFILE REGANAL CASYGI 2.0040 pplo .822 RL 9.355
t .010 HYAR 4. MSF .725 Ki~IS 1.354 MSEPATIO 2.618
CRCSSI 6.068 CROSS? .016 CROSS3 3.298 CRUSS4 .167 CROSSS 33.420
CROSS6 .080 8150 69.906 KSQ .000 NVARSO lb. RSQSD .676

COUIENTS OF CASE NWIPER 104
2E1u 04. SVFII.I REGAIIL CASOST 1.0000 RSO .922 RL 9.355

K .040 HOAR 4. 9SE .502 MSELS 1.354 MSEPATIO 2.703
CROSSI 6.068 CROS2 .033 CrioSS3 3.268 crOSS4 .334 CROSS5 33.420
CR0556 .160 P150 69.806 rlso .002 NVARqG 26. PSGS2 .676

CONTENTS OF CASE ?)UPIER lASl
SE910T 205. SU~rlLt RICANAL CASIST 2.0000 Rsa .999 RL 9.355
K 0 NVAR 4. MSF .014 MSELS .014 MSERATIO 1.000
CR0552I 8.338 CROSS? 0 CR0553 3.992 CR0554 0 CROSS5 33.421
180556 0 8150 69.806 KSQ 0 NYARSA 16. RSQSQ .996

CONTENTS OF CASE NUMBER 206
SEGNUM 106. S(Ii'rlE RECAIIAL CASVGT 1.0000 850 .999 RI 9.355
K .005 HOAR 4. MSE .022 MSELS .024 IISEPATIG 1.273
CROSS1 9.338 CROSS2 .005 CROSS3 3.992 CR0554 .042 CROSS5 33.420
CROSS6 .020 8150 69.806 rKso .000 NVARSO 16. RSQSQ .996

COUTENTS OF CASE 13)IRER 2107
SFQIIUM 107. Sit'FILE REGANAL CASNOO 2.0000 PST .998 IL 9.355
K .0115 NVAR 4. MSE .007 MSE1S .014 MSERATIO 2.000
CROSSI 9.330 CROSS? .025 CR055 3.992 Cr.05S4 .209 CROSSS 33.420
CROSS6 .200 9150 69.906 KSR .002 N00850 26. BMWS .996

CONTENTS OF CASE NUMBER 109
SEGOLIM 209. SURFILE REGANAL CASNGT 1.0000 850 .990 RI 0.355
K .045 NVAR 4. 11SF .006 OSELS .014 MSERATIO 2.333

Cr(O551 9.338 CPOSS2 .045 CR0553 3.; Cp0554 .376 CR0555 33.420

CROSS& .180 8159 69.806 KS9 .002 NOARSO 26. R5050 .996
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